Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 






C >. 



\ 



;:> 



THE 



eirtnBttirgft 

JOURNAL OF SCIENCE, 



EXHIBITING 



A VIKW OF THE PROGRESS OF DISCOVERY 



< 

H 



par NATURAL PHILOSOPHY, CHEMISTRY, MINERALOGY, GEOLOGY, BOTANT« 

j ZOOLOGY, COMPARATIVE ANATOMY, PRACTICAL MECHANICS, GEOORAPHTy 

NAVIGATION, STATISTICS, ANTIQUITIES, AND THE FINE AND USEFUL ARTS. 



vo 



CONDUCTED BY 



H 

OD 

fO 

OD 



DAVID BREWSTER, LL.D. 



F.B.S. LOND. SBC. R.S. BDIN. F.8.S.A. M.R.I. A. 

OOMtXSFOlTDlNO MBMBBR OF THK IN8TITDTB OF FBANOK ; COBBB8PONDINO MXMBXR OF TH> AOTAL 
PRUSSIAN ACADBMT OF 8CIXNCJBS ; MXMBBR OF THX ROYAL SWRD18H ACADRMY 
OF SCISNCKS; OFTHKROYALSOCIRTTOFSCISNCBSOFDRNMARXi 
OF THX ROYAL 80CIKTY OF OOTTINORN, &C. ^C.^ 



• - 



• ••« 



• .^. 



VOL. IX. 
APRIL-^OCTOBER. 



JOHN THOMSON, EDINBURGH: 
AND T. CADELL, LONDON. 



M.DCCC.XXVIII. 



It' 

• I 



» -^ 



• t 



• - • • 



• 



• > » 



♦ • • » . 



» •• ; : •• ;^/ "::• 



k • • ' * * 

4 » . • 

♦ *•••• • 






t • ' 



/ . 



'.O BY JOPV ST^BI^. 



\ I « . • • • 



/ 



XOTICES TO COBaESPONDEVTS. 



Pbofessoe Han8TEE1i*s Paper on the Tari^don qf Ui* N^jUb vill appear in 
D^t Number. Hj# companson of the Lei^h afid Qhtulmij* Hpurlj Observations 
will also appear in next Number. 

We have received the communication of W. J. H. ^nd shaU be glad to hear &mn 
him frequently. 

J. S.'8 elaborate papier was subtjaitted to a gentleman who had made t^ ^M^^ct 
his particular study. If he favours us wiih his address, we shall have ^e ple^fure 
of communicating with him on the subject. 

It iK9Pl4 be gnatifying to us if: A Poiild arrange a less circmtous metbod of com* 
muni^tlon* 
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^ Mr Grants account of an Oraiig-Ouiang from Borneo. 

orang-outang in question to Calcutta. In July 1826 it had 
been brought from Pantiana, island of Borneo, by some fiug- 
gese traders. It was then considerably smaller than it is now, 
and had all the appearance of being a very youthful animal ; 
but no measurement of him was taken. I have not been able 
to ascertain his age exactly, or any particulars regarding him 
previous to his coming into Mr Montgomerie's possession ; but 
since his capture by the Malays he has been for some twelve 
of thirteen months accustomed to the society of mankind. 

Though not equal in stature to the orang-outang described 
by my late lamented friend Dr Abel in his voyage from China, 
yet the plate in that work will give a generally correct idea of 
his portraiture. 1 have never seen Mr Swinton'^s orang in the 
exact attitude represented in that plate, and the expression 
of the face seems to me somewhat different. In Griffith's Ani- 
mal Kingdom, there is an engraving of an orang-outang by 
Landseer,f in which the attitude and expression usually assum- 
ed by the creature strike me as a very happy hit by the artist. 

Judging from the figure, the ears of Dr AbePs orang ap- 
pear to have been larger than those of Mr Swititon^s, and thd 
mouth, eyes, palms, and abdomen to have had a yellower ting<^ 
than I perceive in the latter. Neither has Mr Swinton's orang 
that double chin-like pendulous process ^escribed by Dr Abel, 
and represented very prominently in his plate. When the 
animal, however, exercises himself in climbing, two sacs appap* 
rently filled with air become visible on the upper part of the 
chest, one on each side, near the axilla. They are the same, I 
presume, with those described by Camper as commutiicating 
with the glottis in thi& animal. Can they be intended to give 
a greater degree of buoyancy to the creature when springing 

* It appears to me that the expression of the eye in Dr Ahel's plate gives 
a more correct idea of the orang-outangs in general which have come under 
my ohservation than the plate in Griffith's. In the former the organ seems 
to be very happily depleted. In the work of the latter it is too rounds and 
wants the wrinkled i^pearanoe of the lower eyelid, which existed in all the 
specimens which I have seen. The other parts of the jkte in Griffith's con- 
vey a he^^'^i* idea of the animal^ but the body appears a great deal too 
nieagr nMomten particularly too hairy, of which part, however, 

a ver inveyed in Abel's, The ejctiremides are very ex- 

actly. ^NoU hyMi^Mmgmnme, '^ 
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Inches. 
Length from the acromion process of the scapula to the 

end of the middle finger, 19 

From the top of the sternum to the pubis, 13| 

From the groin to the tip of the second toe, 15 

From the wrist to the end of the middle finger, 5| 

Length of palm of the hand, 3 

Length of sole of the foot from the heel to the end of 

the middle toe, 6| 

From the knee to the sole of the foot, 6| 

From nipple to nipple, 5§ 

From between the eyes to the insertion of th^ head on 

the* neck, 8 

Greatest circumference of the thigh, • 8 

Circumference of the foot close to the roots of the toes, 5 

round the shoulders, 19| 

————— roi;nd the loins, 13| 

■ at umbilicus, 18 

-— — — above umbilicus, or round the paunch, SI 
Greatest circumference of leg, 5| 

Circumference of hand over the knuckles, 5 

of head above the eyes, 14f 

— — — — from ear to ear round the occiput, 7 J 

round the chin over the vertex, 17| 

Length of the ear,^ 1| 

Breadth between eyes, I 

Span of the arm over the breast, 57 

From the symphysis to the base of the ramus of the jaw, 4| 
His weight is twenty-two pounds avoirdupois. 

The creature is rather more lively than we might expect an 
orang to be, according to the descriptions of most authors. 
Though active, however, gravity and sedateness mark all his 
actions, and he has the air of a philosopher even when perform- 
ing his somersets. Being generally chained, he is debarred from 
satisfying his curiosity with regard to surrounding objects, and 
it is this that gives an air of liveliness to his actions when set 
loose. H'^ *^sually lias his habitation in an empty box, where, 
with tl straw and a blanket, he manages to nestle 

▼ery c ^ is fastened to the box by a chain se- 

cured tr round his neck, the former bdng of 
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I 

He is a good nstured animal, soon becomes familiar, and, 
to those who treat him kindly, affectionate. His activity and 
quickness might give a stranger a different impression, esped- 
idly if the creature, as he is apt to do, came up suddenly, 
grasping him by the leg or, arm, or climbing into his lap. On 
such occasions he makes a show of biting, but it is a mere 
make-believe kind of playful movement. He will unhesitat- 
ingly lay hold of any part of one^s clothes with his teeth,* and 
tear it if he can ; but this I believe is caused by his curiositi/j for 
he rarely proceeds further; and if a finger is put into his mouth, 
hie will not bite it, although perhaps he would if irritated. 

He evidently possesses an insatiable fund of curiosity, and 
examines every thing that comes in his way. No matter what 
the article may be, he turns it about in his fingers, smells it, 
and tries if it is eatable. In examining any thing he is seldom 
or never satisfied with the sense of manual touch. He first 
fingers it, then feels it with his lips, mumbling it about per- 
haps for a few seconds, and finally he tears it with his teeth. 
This he will do with a bit of wood or charcoal, a straw, or piece 
of paper. His teeth indeed appear to be the decisive test to 
which every thing is submitted ; and this is the reason, I pre- 
sume, of his being so apt to make free with a comer of one^s 
dress, which he does, however, in a very good-humoured way, 
being merely anxious, as it were, to find out what kind of tex- 
ture it is ; and if he should manage to make a small hole with 

wards appeared to derive great satisfaction from picking the bones. She 
was also uncommonly fond of sugar and eggs^ which she was in the habit 
of pilfering whenever she could get loose. The ornng in Mr Swinton's 
^ possession was also very fond of eggs ; but taking advantage of this par- 
dality^ I once made them the vehitsle of administering calomel and castor 
(A\ to him, when he was unwell, and refused almost every kind of food. 
Since then I understand he will not touch an egg, thus overcoming a taste 
for an article, which in his natural state itaust form a principal part of his 
food.^Note by Mr M. 

* It is difficult to say from what motive he is so fond of doing this ; but 
ihe effect no doubt is to tear what he lays hold of. He is sometimes not 
very nice in his discrimination between the cloth and the person's skin, 
so that he now and then bites on^ unintentionally, but never severely. 
An angr 'vm him quit his hold. He is certainly, upon the whole^ 

of a mil tion. — J. G. 
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in poBsessicm of his title of Pongo, as also the somewhat ano^ 
malous individual described by Wurmb, it is desirable for ob- 
"vious reasons, that when the Asiatic Simia aatyru^ is describ- 
ed, we should adhere to his Asiatic designation of orang-outang. 

In conclusion, it only remains for me to apologize for such 
defects as I fear will be found in this paper.. My motives in 
writing it, independent of the interruptions by other busy avo- 
cations, will, I trust, be indulgently remembered in mitigation 
of such errors. I have, however, endeavoured to state «udi 
&cts as fell under my observation fairly, and to reason upon 
them impartially. 

I beg to subscribe myself, with great respect. Sir, your most 
obedient, humble Servant, 

J. Grant, 
Assistant-Surgeon Bengal Establishment. 

Calcutta, 30th November 1827. 



Note. — We shall be happy to hear again from Mr Grant regard- 
ing the future history of the orang-outang in the possession of Mr Swin- 
ton. It is possible that there may be two species^ a gigantic one^ like 
that described by Dr Clarke Abel in a former number of this Journal/ and 
a smaller one^ identical with the Pongo of Wnrmb. As to' their walking 
habitually in the erect position^ however, a point which Mr Grant seems in- 
dined to support^ the anatomical structure of the tribe precludes the possi- 
bility of this ; and this structure^ not much better fitted for motion on all 
fours^ indicates^ what is found in fact to be the case with all the known 
species^ that their habitation must be in forests and among trees^ — a habi- 
tat necessarily implying an organization of members for climbing^ and far 
which their posterior extremities^ equally adapted for prehension with the 
anterior^ are wonderfully adapted. Many of the Mammalia^ when acting 
oh the defensive^ rear upon their hinder legs, or sit upon their haunches; 
and it was quite natural for the large specimen killed by Captain Corn- 
et, to approach his assailants in the erect position^ thus leaving, be- 
. aides .his teeth, his two arms free, to be used for his protection. As to 
any fancied resemblance to human communities! implied in apes being 
generally found in numbers together, it may be observed, that most fru- 
giverous animals are gregarious, associating for mutual protection ; and^ 
vupon the whole, it seems now to be the general opinion, that any intel- 
ligence the ape displays beyond the dog is to be attributed solely to the 
particular structure of his members^ enabling him to mimic witibi eSket 
human attitudes. 



S6 Lord Oxmantown on a new Reflecting Telescope. 

Two modes have been hitherto adopted for diminishing the 
spherical aberration in reflectors, the one by rubbing down the 
outer surface of the speculum' from the edge to the centre, so 
as to make its figure approach to that of a paraboloid, the 
other by increasing the focal length in proportion to the aper- 
ture. It is certainly extremely probable that a very skilful 
workman, who hats devoted the greater part of his life to the 
.construction of reflectors, may succeed in some instances, par- 
ticularly when the instrument is what is technically termed a 
dumpy, in forming a surface approaching to the paraboloid, 
which will perform better than one which is truly spherical ; 
but when we consider the extreme accuracy necessary, and that 
a true surface can only be obtained by the process of polish- 
ing, when two motions are combined, the one in some degree 
at right angles to the other, and that a spherical surface is the 
only surface which can be formed by these two motions,* it 
will be evident that when we attempt the parabolic form we 
abandon an essential requisite to the formation of an accurate 
surface. It is scarcely worth while remarking, that in every 
attempt to improve a speculum of an accurate spherical flgure 
I have invariably rendered it worse ; — ^these attempts were no| 
on very dumpy instruments. The other method of diminish- 
ing the spherical aberration by increasing the focal length in 
proportion to the aperture is certainly unexceptionable ; but it 
will be immediately evident that it has its limits, and that in- 
struments become unwieldy after tjiey exceed a certain length. 
I will now immediately proceed to describe one of the instru- 
ments I have constructed, with a view of diminishing the 
spherical aberration without introducing either of these defects. 
In Fig. 1, Plate I. AB is a brass plate turned true on both 
sides by means of a slide apparatus, which at the same- time 
renders its sides pai*allel. The dimensions are seven inches by 
five-eighths thick. CD is another brass plate, made true by 
the samfe means, one-half an inch thick. * The two plates were 
then screwed together in a temporary manner, their centres 
coinciding; three holes were then bored through them one- 

« 

• A pi '^"-^cal surface with an infinite radius^ or in practioe 

with a T nd is extremely difficult to execute. 
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I of which = .0013084 corresponding to arc 2° 64' 30^ 
= 10470 = 2.44 inches. 

Arc DO = 1.77 inches, and DP = 2.44 inches. 

It is evident that the arc FO must be drawn back, a quan- 
ty equal to I>C' = \ DC, and DO must be drawn back 2 
D'C = DC. 



Art. III. — Observations on the Styles of Building employed 
in ancient Italy ^ and the Materials used in the city qf 
Rome. Communicated by a Correspondent. 

Sir, 

xIaving felt much interested in a very learned essay of the 
distinguished Italian Antiquary, Antonio Nibby, on the ma- 
terials employed in the c&nstruction of the ancient edifices in 
Rome, I had long cherished the idea of presenting you with 
a translation pf it, with some additions from my own observa- 
tions Learning that a paper on the same subject had appear- 
ed in the sixth number of the Edinburgh New Philosophic 
cal Journal^ and being anxious to see what had already been 
published in this line of inquiry, I procured that number of 
the work, and what was ray surprise to find that a Mr C. T. 
itamage, A. M. of Naples, comes forward with a mangled 
translation of part of Signor Nibby^ paper, without the smal- 
lest allusion to the source whence he had derived the whole in- 
formation of his performance ; nay, that it is all rendered, word 
for word, from Italian into English, with very small attention to 
the idioms of the two languages, and with three short interpo- 
lated passages of his own, which serve to betray how unfit he 
was to do anything but translate on such a subject, as I shall 
endeavour to illustrate in the note below. * Feeling anxious 

• The work of Nibby is his " Trattato preliminare dei Materialitisati 
negli Anticki edificj di Roma" prefixed to his erudite work on the Forum 
and Via Sacra. The first paragraph is of course varied in Mr C. T. Ha- 
mage's translation^ though exceedingly slightly ; but when the author ar« 
rives '' in medias res" the version becomes perfectly verbal^ as the com- 
mencement of the second paragraph (merely as a specimen of the whole) 
will sufficie*^*'" irove to any one acquainted with the two languages. *• La 
calce face -n oggi, colla pietra calcarea, o con quella chiama- 

ta da Vit '^rse corresponde al nostro palombino o pietra 
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ages existing in Italy ; then allude to the materials of which 
they were built, especially in a mineralogical view, which 
Nibby did not think it in his way to describe, and of which 
Mr R. was probably incapable ; and then notice the principal 
marbles, porphyries, and granites, employed for decoration^ 
I shall use Nibby for a text book, but take a more extended 
view than he has done, with the aid of my own observations^ 
the works of Ferber and Breislak, and a book hardly known 
in this country, " Brocchij Suclo'di RomaT* 

The walls termed Cyclopian are generally understood to be 
the works of the inhabitants of Italy before the time of the Ro- 
mans, and exhibit a very rude though massive style of building. 
Figs. 4 and 5, Plate I. exhibit the appearance of this con- 
struction, as I have observed them at Fiesole, and at Fondi, 
near Terracina.* The walls of Paestum, in Magna Grecia, 
may be considered of Greek origin in extremely remote times, 
and have a very peculiar construction. Their thickness is di- 
vided vaio Jive parts, see Fig. 6, consisting of four walls of vast 
quadrilateral masses, A A A A, without any cement, and the 
interior B filled up with loose and unshapely fragments : with 
such prodigious strength they have been built, that mapy por- 
tions remain in perfect preservation. In coming to the Ro- 
man history, we find that little change in the method of con- 
struction took place during the history of the kings and the 
greater part of the republic. Immense quadrilateral masses 
of the stone of the district and of the Alban Mount, proba- 
bly in all cases without <;ement, were employed, of which we 
have abundant proof in the Mammertine prisons,-|- the wall of 
Servius, the Cloaca Maxima, the enclosure built at the mouth 
of the canal leading from the Alban Lake, (which probably 
*bears a date of the fourth century of Rome,) and some chambers 

* Simond^ in his new work> C^^ifage en Italic, Sfc. vol. ii.) has an en- 
graving of a gate at Ferentino, exactly resembling the latter. Cyclopian 
walls also occur at Cora^ Prseneste, Cortona, &c. » 

i> Mr C. T. Ramage^ in translating the Italian words *^ Carcere Mam" 
nuriino" gives us a valuable specimen of his Latinity by rendering it Car^ 
oer Mamfnertinvtm," p. 260 ; he must be informed that career is mascu- 
line and 3/ ''''US taken adjectively* He likewise talks of BasiUco&i 
we beg to Basilica is of the first declension^ and the plu« 
ral usualb kof in English ; !t oould never be Basilicoa. 
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ed with ydlow, and the bricks were thicker. In the time of 
Nero, red and yellow bricks were promiscuously used, but they 
were thinner than either of the last, and with very little mor- 
tar, which under Augustus and Tiberius equalled a fourth of 
the thickness c^ a brick. The temple, commonly called that 
of Rediculus^ near Rome, shows that some fanciful ornainents 
m brick (or terra coUa) were now employed, particulariy an 
Etruscan border which surrounds that edifice. When the de- 
c^ne of the empire advanced, the bricks became unequal, and 
the quantity of cement interposed increased, as for example in 
the fifths of Constantine. As very perfect specimens of the 
^^ opus lateritium^ I may mention the House of Sallust, the 
lower part of the Baths of Titus, (where it is beautifully fresh,) 
and Adrian^s Villa. In the latter we have some excellent ex- 
amples of the alternation of this with the reticulated work. 

See Fig. 9. 

. As the decline of the fine arts increased, the bricks were mixed 
with fragments of tufa, &c. as may be seen in the circus, com- 
monly attributed to Caracalla, but built by Maxentius, and the 
Hippodrome of Constantine at the dhurch of St Agnese, near 
the Ponte Lamentano; likewise in many of the Christian 
churches and basilicee built at that period, and in some por- 
Uons of the existing walls of Rome. Afterwards fragments of 
^ more ancient edifices were employed for the constructicm of 
new ones, as may be seen in many works approaching the mid- 
dle ages ; at last, instead of bricks, small rectangular fragments 
of the commoner and softer stones were employed, which has 
been termed the Saracenic construction, which continued from 
the ninth to the fourteenth centuries, and of this we have ey^sxn- 
pies in part of the walls of Rome built by Leo IV., and a for- 
tress of the middle ages beside the tomb of Cecilia Metella erect- 
ed by Boni&ce VIII. After this hasty outline of the methods erf 
construction, it is our next business to notice the materials em- 
ployed by the Romans in theic edifices, confining ourselves of 
course to Rome and its vicinity. 

To nothing certainly hafts the preservation of the works of 
ancient grandeur in Italy been more owing than to the admira- 
ble materia ' the soil afibrded for mortar. The lime 
was obtain Nibby, (see the foot-note, page 23,) 
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fie name, and not applicable to any kind of stone cut in rec- 
tangular masses, in the same way as ^* quaderetein^ is applied 
in Germany to a species of sandstone. It is a distinct volcanic 
production, and common more or less to all volcanos, though 
very various in its aspect and characters. Herculaneum k 
covered with a similar formation of modern date. Brocchi calls 
it ^^ tti/a litoide^ and remarks as to its construction, that it is 
a compound of heterogeneous materials, containing fragments 
of black lava, limestone, &c. It contains also white farinaceous 
leucites, scales of brown mica, with crystals of black and green- 
ish augite, as well as felspar. Its fracture is earthy in small 
pieces, passing into conchoidal in the large. It is sufficiently 
hard for many purposes of building, but is considerably liable 
' to decomposition by the atmosphere. Though differing con- 
siderably in colour and aspect, in constitution it considerably 
resembles the trap tufa of Arthur's Seat, near Edinburgh. 

II. Peperino, another volcanic production nearly connected 
with the last, was brought from the Alban Mount. Its colour 
is greenish gray, resembling ground pepper, whence its name, 
though some say it is from Piperno, a town in the Apeninnes, 

' where it is said to abound.* It resists the air much better 
than tufa, and is a valuable building stone, as the tear and 
wear of near three thousand years on the Cloaca Maxima and 

* Mammertine prisons amply prove. It abounds in imbedded 
masses, crystals (chiefly decomposed,) &c. A variety of it, 
which, except from locality, hardly requires separate notice, is, 

III. The Piefra Gabina, or " Saxum Gabinum,'' brought 
from Gabii, twelve miles from Rome. Its colour resembles Pe^ 
perino, but it is said to be harder, and more porous, and to have 
been used by the ancients for millstones. I must confess that 
I am not acquainted with the characteristic distinctions of this 
stone. It was esteemed, as well as the last, for being proof 
against fire, on which account Nero commanded Rome to be 
rebuilt after the great conflagration, with one or other of these 
stones. ^^ JSdificiaqueipsa certa sui parte, sine trabibus, saxo 
Gabino Albanove solidarentur : quod is lapis igni impervius 
est''— TV XV. 43. 
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ndxBmeat on its durability. The reddish colour which it as- 
aumea at Rome is undoubtedly owing to the presence of iron 
in the sulphureous springs, which is decomposed, as pyrites al- 
ways are, by exposure to the weather. 

. V. Silice, or selce, as it is known to the Italians, is not the 
true silex ; but ancient lavas and basalts. It was known by 
the same name to the Romans, as is universally admitted ; 
»bat will be illustrated by the accompanying interesting in^- 
scription of Trajan, on a milestone of the via Appia, which 
every one knows was paved with basalt : — 

VI 

IMP CAESAR 

DIVI NERVAE 

FILIVS NERVA 

TRAIANVS AVG 

GERMANICVS 

DACICVS 

PONTIF. MAX. 

TRIR. POT. XIII 

IMP. VI. COS. V. P. P 

XVIII. SILICE SVA PECVNIA 

STRAVIT 

This inscription I copied at Mesa in the Pontine Marshes. 
The streets of Rome and all the viue in the neighbourhood were 
pAved with this lava, from the famous Coul^ of the Capo A 
Bove, where immense quanries anciently dug may still be seen. 
The Via Osteosis may still be seen near Ostia, paved with this 
s^tme lava, which comes from the Capo di Bove, two miles- 
frorti Rome, and therefore carried sixteen or seventeen miles, 
and certainly not from the Alban Mount, as Ferber' imagines, 
which is greatly farther distant. According to Daubeny, in 
hts excellent work on volcanos, this coulee '^ appears to consist 
of an intimate mixture of augite and leucite, either in crys- 
tal or granular masses, the former of a bottle green colour, 
passing into brown, the latter white or azure.*^ I must 
tef(6r to the work itself fxjft the mineralogical and geologic^d 
peehliarites of this remarkable formation, taking leave at the 
Slime time sti V to dissent from the author, as to the source 
from whet origin. A treatise has been published 

expressly tone, " Lupi, del seke RtmiaifoJ' 

VI. Poi imice. This stone, which Nibby 
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Storta, there are strata in the middle of the tufa to the height 
of 2^ feet. Remarkable masses are seen near Bracciano and 
Anguillara, as also in the environs of Caprarola and Bagnassa, 
at the foot of the hills of Cimini, where they are as well pre- 
served as those ofLipari r 

We shall now proceed to a brief detail of the stones used 
as ornamentaLby the Romans, beginning with the true mar- 
bles. 

The marmor Limenais is that of modem Carrmra, so called 
from its vicinity to Luna, a. seaport of Etruria, whence, as 
Stral;)Q informs us, it was shipped with great ease, and con- 
veyed up the Tiber to Rome. He ados that it was white, 
with veins of a bluish colour, and was excavated in great 
masses for tables, and for columns of a single piece, with which 
the greater part of the edifices in Rome were enriched. Ma|n- 
murra, an officer under Julius Caesar, decorated his house on 
the Caelian with columns of this marble, which was the first 
instance in Rome.* The distinction of the different white 
marbles requires much practice. That of Carrara is very 
highly crystallized, sparkling, opaque, and hard ; when polish- 
ed it does not take the lustre of the Greek marbles. Thq 
Hymettian marble, which was taken from Mons Hymethus, 
now Trelo, near Athens, was much esteemed for its white* 
ness, and was used for the altars and temples of the gods, as 
Xenophon informs us. Of it were the " trabes Hymettiae,** 
which Horace alludes, to as being in the highest esteem at his 
time. It was the first foreign marble which was seen in Rome. 
Lucius Crassus the orator brought six columns of it, twelve 
feet high, to his house on the Palatine, ninety-one years be- 
fore our era. 

The Fentelican marble, also white, frequently with green- 
ish veins, came from Pentelica, in Attica, now Pendeli. It is 
little spoken of by the Roman writers, but seems to have been 
highly esteemed by the Greeks. It was therefore probably 
little used in Rome ; but Plutarch f tells us that the Temple 
of Jupiter Capitolinus, when rebuilt by Domitian, was deco- 
rated with of this marble brought from Athens. Ac- 

• Plin^f : t In Poplicola, c. xv. 
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bbck in the narUe, resanUii^ the n^ro^s eoloor, iqipears to 
me absolutely ridiculous, and unworthy of the great penetra- 
tion of the author^ etpedally aa the stone is a mixtui^of black, 
red, and white, in which the fonner does not forcibly strike 
the eye* It is one of the most beautiful of the ornamental 
atones, and is a IrecdOj consisting of a bams or ground oob- 
taimng fragments of numerous colours. A difference in the 
basis gives rise to several varieties of this marble, of which two 
beantiful ones are preserved in two pedestals in the Vatican 
Museum. Pillars of this marble adorned the Basilica Uljna 
and the Forum Trajanum. Among the finest specimens ex- 
isting are those in the palace of Caserta, near Naples, taken 
from the Temple of Jupiter Serapis at Pozzuoli. Nibby has 
not stated bis reasons ^or identifying the Africano with the 
Chian marble ; and I therefiMre pay the utmost deference to 
his opinion, as his decisions are generally the result ot sound 
induction from facts. Ferber informs us that a modem mar- 
ble, similar to the Africano, is found at Serravezza. The mar- 
ble named Porta Santa Antica is only a variety of this species. 

The Pavonaszetto, anciently the Phry^n marble, was very 
highly esteemed, but now very common in Rome. Sjdendid 
{mHsts of it formerly existed in the Basilica of Faulus Enai<i> 
liuB, in the Forum, as Pliny tells us. *^ Nonne inter magni- 
iica Basilicam Pauli columnis e Pbrygibus mirabilem,^ which 
are probably the same as lately ornamented the superb Church 
of St PauFs, though now cruelly shattered by the conflagra- 
tion. There are others in the Pantheon. The Oacian pii* 
soners on the Arch of Constantine are sculptured in this marble. 

The Nero Antico, or Tenarian marble, has always boeil in 
the highest repute, and is noii^extremely scarce in Rome, ft 
is that species of limestone cdled LucuUite by mineralogists^ 
and is probably the kind of which the Consul Lueullus was so 
fond that it took his name. 

One of the most admired marbles, though not very rare in 
Rome, is the Giallo Antico, whidi correspcmds to the Nnmt-^ 
dian, the T^ibian, and the Punic* of the ancients. It was«oe 

• " 1^ s.''— P/m. V. 3. 

no decore saxa 
Libya altius cecidiu"— Jfor*. vL 43 
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in the court of the museum at Naples, which is of coDsideraUe 
nze, and, beiog partly cut up, appears to be very fine. 

Basalt, called also by the Greeks Xi^ ^n^anrriu was only 
tised in Borne for statues and vases. It was found in Ethiopia; 
but lai^e masses of it are very rare. Pliny (xxxvi. 7.) informs 
us, that the largest piece known in his time was the statue of the 
Nile with sixteen infants round it, which is well known in the 
Vatican Museum, aq^ was formerly kept in the Temple of Peaces 
that great repository of art and literature. By far the largest 
pieces known, however, are two statues in the gallery at Parma, 
or rather colossal fragments, from the Famese Gardens on 
the Palatine at Bome. The one, represents Hercules, and the 
other Bacchus supported by a Faun. They must be at least ten 
feet high and o{ proportional sixe. Two fine lavers for bathing 
are preserved in the Vatican of this material ; and in the Chufdi 
of St Januarius at Naples is a splendid Bacchanalian f<»ft 
carved in green basalt, which belonged to a temple in Egypt 
Ferber enumerates no less than ten species of ancient basalt, 
but which, I suspect, it would be difficult distinctly to recognise. 
One variety must be necessarily distinguished from the couk 
mon or grayish black ; it is of a peculiar and lively green, and of 
extreme hardness. There is a very fine example of it in the 
bust of Scipio Africanus in the casino of the Bospigliosi palace 
at Bome. The two Egyptian lions at the foot of the Capitol 
stairs are generally referred to as the principal specimens of 
the true basalts, but are somewhat anomalous. They have red 
veins passing through them, v^hich Ferber considers as granite; 
but I conjecture that they are probably merely ironshot, and 
cannot be considered a separate species. When artists wish to 
repair Eg3rptian basaltic statues they employ the lava of the 
Coul^ at Capo di Bove.^ Is not this alone sufficient to ex*> 
hibit the utter absurdity of the Wernerian hypothesis, which, 
while its most strenuous supporters have been forced to consi- 
der the latter a true lava, have pronounced the former an 
aqueous deposite P A substance described by antiquaries as 
nearly allied to basalt is the lapis obsiamuSy the obsidian of the 
moderns, which was sculptured by the Egyptians into figures 
of god gine that Ferber means to describe (he 

* 

k, Vampaniuj S^c, ii. 257. 
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obliged to curtail my remarks, and to suppress many facts 
to bring them within the limits of one paper; but J believe 
this account wiU^be found more comprehensive and accurate 
than any I .am acquainted with in our own language. I have 
departed very much from the essay of Nibby, which I at first 
proposed to.myself a9 a rigid guide, in order to amend big ar- 
rangement, which shows little knowledge of mineralogj^^and 
to add vario«|s.;more general and physical remarks than he, as 
an antiquary, thought it .necessary to do. Besides, that, for ob^ 
vious reasons, I wa9 desicoqs not to follow him too closely, al- 
though I only profess myself a follower and humble ioMtator 
of his work : I have embodied almost all the facts he mentions, 
in the pr^c^ing pages, but the original contains some antiqua- 
rian researches.! have omitted, and much, valuable <499^^ 
authority, which renders it well worthy of a carefuV p^sal, 
and I beg to recommend it i^trongly to your readers. 

I am. Sir, your most obedient servant, A 

April 2Q, 1828. ^ . 
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Akt. IV. — On Botryogene^ the native Red Iron-VitrtdtofFaJi' 
lun. By William Haidinger, Esq. F.R.S.Ed. Com- 
municated by the Author. 

A DESCRIPTION of a red salt of iron was some time ago given 
by Berzelius, and published along with an analysis of it^ from 
which it appeared that the substance was deserving of a place 
in our mineralogical systems. Very little, however, could be 
then made out of its physical properties. Through the kind- 
ness of Professor Berzelius in Stockholm, and Mr Pohlheimer 
in Fahlun, I have been furnished with specimens of this in- 
teresting substance, and thereby enabled to supply the defi- 
ciency of the former accounts of it. To the description I pro- 
pose to add an abstract of the paper by Berzelius, * which 
has never been published in any English joiu-nal. 

• Analys af ett fossilt salt fran Fahlu grutra, och InFJo sankning, af J. 
G. Gahn " " ^-rzelius. Afhandlingar i Fysik, Kemi och Mineralogi, 
iy. p. SO 
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English miles from the town of Kjoge, and twdve miles from 
the cliff, quarries are opened, which pass through the coral 
limestone, the Cerithium limestone, and the thin bed of day te 
the chalk. It is even asserted that limestone was found in 
laying the foundation of the road from Copenhagen to Kjoge, 
but of what nature is now unknown. 

About ten English miles to the S. W. of Stevensklint lies one 
of the highest hills in Sealand, upon which the village and 
church of Taxoe is situated. To the west it sends out a range 
of hills which continue for several miles ; to the other sides 
it descends more or less rfq>idly into a plain. On the wimmit of 
this hill, close to the village, many quarries are opemod, which 
supply a considerable exportation to several places of the Bat 
Uc. It consists of alternating beds of a compact splintery 
grayish and yellowish-white limestone, and of beds entirely 
composed of corals, both broken and in their natural situar 
tioo. In the cavities between the coral branches, shells, prin- 
cipally of small terebratula and pecten, occur in great perfec- 
tion, and, as it appears, still in the same place and atuation 
where they formerly lived. The whole mass of limestone 
makes entirely the impressdon, both by its external form and 
its composition, of a large coral rock of a former sea. The two 
varieties of limestone before-mentioned ore, however, not the 
only ones, although they are the most frequent, and the others 
only are exceptions. In the upper part some beds occur al- 
ternating with the common compact variety, which consist of 
small pieces of broken corals cemented* together by a chalk* 
like marl, a rock resembling very much the coral limestone 
from Stevens, and other beds, which are not to be distinguish- 
ed from the chalk that forms the cliffs on the island of Moen. 
The stratification of this limestone is interesting. In the 
quarries which lie on the highest part of the hill, the dip is 
westerly, under great angles, varying from 60^ to 70^. On the 
slope of the hill the dip is easterly, and the angles only from 5^ 
to 15^ No place could be found where the one direction passes 
into the other, although the quarries which show the different 
direction and dip of the strata lie close to each other, and con* 
sist of the same kind of limestone, with the same fossils. 
The ^ " Basils which this limestone ccmtains is asto* 
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a similar superposition may be observed. In one instance, n 
large bed of yellow sand and bluish-gray clay are completely 
inclosed in the chalk ; in other places, the boundary between 
chalk and clay is parallel to the beds of flint in the.chalk. In 
one instance, there occurs a bed of conglomerate, where tbe 
large rolled primitive rocks afe cemented together by a brown- 
ish yellow clay, the bed being parallel to the boundary between 
the. chalk and sand. The fpssils of Moen are those of the chalk. 
I have seen the following : Three species of Pecten ; two species 
of Terebratula, (of which one, probably T. Defrandi^ is in tbe 
collection of his Highness the Prince Christian of Denmark.) 
Ostrea vesicularis; one species of Gryphcea; Ammchytes 
oviUa; Ananchytes pustuhsa ; Cidarites variolaris; BdemnU 
tea mucroiuxttis ; four species of Flustra ; one species of Tur- 
binoKa^ which seems to be the same as that from Taxoe and 
Stevensklint. The Ananchytes pusttdosa^ the Cidarites vario^ 
larisy and the TurbinoUa!^ are in the rich collection of his If igh- 
ness the Prince Christian of Denmark. 

There occur still another range of hills on this island, much 
lower, however, than the cliffs now described. It has a soutlv- 
west and north-east .direction, and forms partly low clifib on 
the east side of an arm of the sea called the Noer. They con- 
sist of a white marl, softer than the rock from the real cliff, 
containing rarely fossils, but alternating with the similar bluish- 
gray marly clay, as that which is found accompanying the 
chalk of Moen. I consider these beds as small depositions of 
a similar kind as that of the cliffs of Moen ; and many other 
beds of the same kind occur in different places of Denmark^ 
viz. at Holsteinburg on Sealand, at Sneghog in Jutland, at 
Caleling in Jutland, &c. all of which are beds of white soft 
mad, accompanied with bluish gray clay, and subordinate to 
the great deposition of sand, gravel, and boulder-stones of this 
country. * 

If werecoUect the facts now related, we may consider the suc- 
cession of strata in the eastermost part of Denmark as follows : 

* I have convinced myself that the chalk of Rugen is of a similar na- 
ture, and for linate beds in the gravel. It is principally evident 
on the pron the ruins of Arcona still are visible, where a 
iiuge mass o feet thick, rests upon bluish-gray clay, with 
junall brok^i "^anite, subordinate to loam and sand. 



70 M. 6. St-Hitaire onUie ieroicewhu^ the Trochilos 

I 

If the Trochilos is in reality the little, plover^ the animab 
described bj Herodotus under the name of bdella cannot be 
leeches^ (besides, leeches do*not exist in the running waters of ^ 
the Nile,) but a very small insect of that species which 8wami> 
in those damp and warm regions, known by thenameof gyiofo 
in Europe, and of maringtmifia in* America. 

Myriads of these insects dance upon the borders of the 
Nile, and when the crocodile reposes on the land he ia at- 
tacked by their innumerable swarms. His mouth is not so 
hermetically sealed to prevent them from introducing them- 
selves ; and they penetrate in such vast numbers, that the in^ 
ner surface of his palate, which is naturally of a bright yellow, 
appears to be covered with a brownish-black crust. All these 
sucking insects drive their stings into the orifice of the glands, 
which are numerous in the mouth of the crocodile. It is then 
that the little plover, who follows him everywhere, come& to 
his succour, and delivers him from these troublesome enemies ; 
—-and that without any danger to himself, for the crocodile is 
always careful when he is going to shut his mouth to make 
some motion which warns the little bird to fly away. 

At St Domingo there is a crocodile which so nearly resem-^ 
bles those of Egypt^ that M. Geoffroy could not distinguish 
them without great difficulty. This crocodile is also attacked 
by Xhe gnats ^ from which he would have no means of delive- 
ring himself, (his tongue like that of the crocodile of the Nile 
being fixed) if a bird of a particular species did not give him 
the same assistance that the crocodile of the Nile receives from* 
the little plover. 

These facts explain the passage in Herodotus, and demon- 
strate that the animal which is there called bdella is noialeechy 
but a flying insect, similar to our gnat. 

It is certain indeed that the word bdeUa signified in Hero- 
dotus's time a sucker^ but lately this term has been restricted, 
and is now especially used to denote a leech. This conside- 
ration permits us, strictly speaking, to suppose that Herodo- 
tus was not mistaken in the facts he has related ; but. we can 
scarcely sunnn«e that he knew positively what were the ani- 
mals whi ^ the crocodile. If he had known them, 
he would m by the particular name of conops, 
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wise. Modem authors have shrunk from the marvellous 
character of i;he pbenpmepa. They either denied th^ fact it- 
^If, or they disfigured it to render it explicable. They went 
so far as to make the Trochi}os a bird of the size of the thrush, 
armed with scides and. thorns upon its back, and upon the 
ends of it& wings. Thus i|i wishing to limit the power and 
the resources of nature, they were led even to ridicule a truth 
to which the immediate observation of facts has in oqr own 
day conducted us. 
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Art. IX.— 0» the Diurnal Variaiion of the Barometer at Pa- 
ris,* By M. BouvAED, Director of the Royal Observatory 
of Paris, &c. 

fxAviNG beeci favoured by M. Bouvard with a copy of his 
If emoir, ^^ On the Meteorologicci Observations made at the 
Royal Observatory of Parish which was lately read before the 
Academy of Sciences, we are enabled to lay before our read^ 
ers an account of some of the interesting results which he has 
deduced from these observations. 

These observations' were not made by M. Arago, as has 
jbeen generally believed on the authority of Baron Humboldt 
(Relation Historique^ 5^ Livraison, p. 305,) but by Joseph 
Marie Bouvard, the brother of our author; and agent to the 
Board of Longitude, who since 1808 has been specially charg- 
ed with the meteorological observations at the Royal Observa- 
tory. 

The length of M. Bouvard^s memoir will not permit us to 
follow htm very minutely in his inquiry ; but we shall endea- 
vour to extract the most valuable of his results. 

** It has been long known,'' says M. Bouvard, ** that the ba- 
rometer experiences, in our climate as well as at the equator, a 
periodical daily variation, which becomes sensible wh^n a suf- 
ficient number of observations are combined, in order to com- 
pensate the fortuitous effects of accidental causes. A single 
month is sufficient to exhibit it ; and it may thus be found 
that it attains its ^eatest elevaticm at 9^ a. m., and then falls 

• See this p. 336 ; viii., p. 290 ; xv., p. 113 ; and xvi., 

p. 818. 
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Aocsorffing to this table the greatest h^ghts of the barome' 
ter during the year take place in Janttary^ and the smallest 
in AprU and October. The excess of the maximum of the 
height above the minimum is 3.39 millimetres, a quantity 
which indicates that the uncertainty of the mean absolute height 
•f the barometer at Paris ought to be about 0.15 of a millime^ 
tre more or less. 

This table also shows that the extent of the barometric pe- 
riod is not the same for each month. Its variation does not 
appear to have any connection with that of the height of the 
barometer, for this period preserves the same value, whilst the 
misrcury passes from its greatest to its smallest height. But in 
examining the results for the 132 separate months, we find, as 
M. Laplace had already recognized from calculations which I 
had communicated to him some years ago, that the meaD re- 
isult of the diurnal variations from 9*^ a. m* to 3** p. k^ in No- 
vember, December, and January, was in each year regularly 
less than in the three following months of February, March, 
and April. The mean variation indeed of eleven years was 
0°^.557 for the three first months, and 0°^.940 for the three 
last. The mean of the first six months was 0°^.748, nearly 
equal to the mean daily variation of eleven complete years. 
The other six months present nothing similar ; but we find 
0°^.752 to be the mean daily variation* of the months of May, 
June, and July, and 0°^.802 for that of August, September, 
and October, the mean of these six last months being 0°^.777. 
There is, therefore, some annual cause yet unknown which in- 
creases in February, March, and April, and diminishes in No- 
vember, December, and January, while it preserves an in- 
termediate value during the other six months of the year. 
This phenomenon is well established. It cannot be the effect 
of chance ; and it will be interesting to discover the principle 
on which it depends. 

It would be in vain to seek in the daily variations from S^ 
p. M. to 9^ P. M., a phenomenon analogous to that which we have 
mentioned as existing in the period from 9*^ Ar m. to 3^ p. m. 
The last column of the table shows that the value of this pe- 
^ riod scarr nres 0°^.S in the year, and that its oscillations 

follow a 

4 ' 
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rjiiitn^ Hdahtw Daily PeMd 
*^^*'** Toises. Obs. Calc. 



-— : St Thomas's, 0^*4' N. 1 ».86 «.e© 

Humboldt&Bonpl. 8»»N.tol»>S 1600 2 .55 2.CK> 

LaCohdamme, Quito, 0^ Lat. 1492 2.82 2.00 

Dujierry, Payti, 6^ S. 40 2.00 

Boussingault Sto Fade ^.^^^^^ ^^^ ^ ^ ^.00 

and Rivero, Bogota, 

Do. . - LaGuayra, 10°S6'N. 2: 44 1.90 

rSier. Leone, 8°29N. J. 82 1.94 

S""^ • 1 i Trinidad, 10°S9N. 1. 67 1.90 

Mr Daniel, ( Jamaica, 17<^ 56 N. 1.46 1.72 

Brazil; Rio 
DortjFreycinet, Janiero, & ^^^g ^ ^^ 

and Sschwege, the Indian ^ 

Missions, 

Baron Von Buch, Canaries, 28° 8 N. 

Cout^e^ Cairo, 30° 3 N. 

A ^ - ^ Rome, 41° 54 N. 

Gamhard^ Marseilles, 43?-lftN. 

Marqud«Victor, Thoulouse, 4!i°34N. 

Billet^ . Chaiiiberry^46^34N: 187 

Ramond, ^1^3^" ^""^^^^ ^10 

Herrenschneider Strasburg, 48°34N. -*— - 
M^ A. Bouvard, Paris, 48° 50 N. — ^ 

Nell de Breaut^ t-jaChapelle, 49° 55 N, -r— ^ 
Dai^el, . -. London,, 51°3lN. -'— r^ 

Be^sel 9^d Soipmer, Konigsberg, 64° 42 N. ■ ■ 
Qsipt^n Parry, 74°0aN. .pm— 

In comparing these observations it is not easy to trace any 
other l£^w t^an that the daily variation diminishes from, the 
Equator to the poles. From the observations given by M. 
Bouv^d th@ mean appiount lor the Equator may be taken at 
about ,2.76 miUimetres;. whereas in the tabl)e given by M» Da* 
niel it is only 1.86 Qiiliimetre.. Taking the mean at two mil-^ 
lioietfTes or pne-^tieth of an English inch, the observations may 
be pretty ^e^rlv repiresented by the fbrmula, . 

"^s^ L«U;» for mUliiiiielires^ aisid 

tt. for English inches. 
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evident also that the daily period is almost nothing from ob- 
servations influenced by the south winds; that it is very. great 
under the north-west and east winds ; and that the mean is 
nearly equal to that which was deduced from the whole obser- 
vations of eleven years, as given in a former paper^ (p. 72.) 
In whatever way, therefore, we combine the observations, the 
daily period subsists, and always shows itself nearly with the 
same value. 

If we unite the observations at different hours when under 
the influence of the same winds, we shall obtain the following 
results :— 

Number of 
Obsenratious. 



Windi. 



South, 


20^ 


South- West, - 


2125 


West, 


2606 


North- West, - 


1056 


North, 


1470 


North-East, - 


1142 


East, 


958 


South-East, - 


658 



Height of the 
Barometer. 

75jC767 

753,227 

756,950 

758,412 

759,776 

759,672 

757,221 

754,800^ 



12044 756,414 

This table shows in the clearest manner the influence of the 
wind on the heights of the mercury in the barometer. The 
smallest height corresponds to the south wind, and the greatest 
to the north wind. The difference is 7™-019. M. B'lircfc- 
hardt, by means of thb observations of Messier, found the same 
difference to be 5".146. — Connoissance des Temps^ 1805, p. 345. 
If we take a mean term between the heights which corre- 
spond to opposite winds we shall obtain results which are jDearly 
equal. 

m 

Mean of the/- South and north, 

heights which ) South-west and north-east, 

correspond to J West and east, 

winds of ^North-west and south-east, 

Hence we may conclude, that, in order to determine exactly 
the mear ^ "he barometer, we should, in our climate, 

employ \ ble an equal number of observations 

made du x>site directions. 



766,267 
756,460 
766,586 
766,356 
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other, or at least that they are so close to each other that they 
cannot be separated by the best glasses. Two stirs of tl^ 
third magnitude ar6 in this respect the most remarkable, name- 
ly, ^ Herculesf and b Cygni. All attempts which hai^e been 
lately made to see these satellite stars have failed, y Virgi- 
nis is at present a double star of the first class, whilst Her- 
schel had reckoned it one of the third. Other stars which were 
single have become double : Thus ^ Orionis is now a double 
star of the first class, which is easily recognized, while Herschel 
had decidedly seen it single. This phenomenon is explained 
by the slowness of the apparent revolution of the satellite star. 
Herschel has also directed the attention of astronomers to thie 
difierence of colour in the double stars ; but many person's 
look upon this difierence as depending upon the observer. 
The new observations made in England and at Dorpat have 
fully corroborated those of Herschel, in showing that the bright 
star is very often yeUotv^ while its companion is blu£ ot videt. 
It was in the year 1824 that the great achromatic telescope 
of Fraunhofer arrived at the Observatory of Dorpat It is a 
monument of the progress of astronomy in Russia. Four 
observatories completely furnished with instruments haV6 been 
founded within the last twenty years in this empire ; namely, 
at Dorpat, Abo, Warsaw, and Nicolajef ; so that there ar6 at 
present more establishments of this kind in Russia than in 
any other kingdom in Europe. To make use of the great 
telescope of Fraunhofer in prosecuting farther inquiries into 
the double stars was an employment not unworthy of this 
noble instrument. The new measurements made in England 
and at Dorpat already exceeded in exactness those of the great 
astronomer who discovered Uranus, owing to the improve- 
ment in micrometers ; but the achromatic telescopes made use 
of were well known to be inferior in an optical point of view 
to the refiecting telescope of Herschel. A telescope, therefore, 
which could in this respect stand a comparison with these in- 
struments, and which had a decided superiority in its micro- 
metric apparatus, was well fitted to give a greater ext^sion 
to preceding discoveries. What appeared to me most important 
was to \ *"^ Fraunhofer''s telescope to make a survey 

of all tl in brightness in the part of the HeaVens 
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which were ahready known. This eatabgtie includts 3063 
doijible stars of the four first classes, of which 340 are found 
in Herschel's catalogues, and 440 in my catabgue of double 
•tars, known before 18S0. ' 

The following table indicates the increase of our knowledge 
of the double stars of the four classes, and of each of than in 
.particular. 

Number of double Stan. Ist to 4th Class. ] st Class. 2d Class. 8d Class. 4th Chsi. 

In the new catalogue, 3063 987 676 659 786 
In the catalogue of • 

Herschel, 340 76 76 82 106 

In the catalogue of 

J820, ' 441 96 112 111 122 

For six stars of the new catalogue the class has not been in- 
dicated. The number of the double stars is thus nine times 
greater in this catalogue than in that of Herschel, and that of 
the stars of the first class thirteen times greater. 

I have made a map of the double stars now known situat- 
ed in the northern hemisphere, and as far as five degrees south 
of the equator, which will be published as an addition to the 
catalogue of stars, in order that we msty be able to judge of the 
distribution of the double stars in the celestial vault This 
map proves that we find double stars in all the regions of the 
heavens. But in general they are less numerous in those 
places where there are fewest stars ; and hence it is that in the 
Great Bear, in one part of the Dragon, and in the Canes Vena- 
tica?f which are the constellations farthest from the Milky Way, 
we find the least number of double stars. 

From this region the number of double stars increases in 
general in proportion as we approach the Milky Way, that is 
to say, in proportion as the number of stars increase. There 
are, however, in the Milky Way itself, regions which are not 
richer in double stars than the Great Bear ; such as that which 
crosses Cepheus; thehonours of Frederick and Cassiopeia; those 
more to the south, and upon the borders of the Milky Way ; 
the regicMi situated upon the constellation' Pegasus, and the an- 
tenOT par< -^^ A.ndromeda. The regions where they 

are found lumbers are in Lyra, to the north of 
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double stars otth^ first class are so near. one another that it 
is impossible to avoid thinking they are united is still more re- 
markable, and I have also seen this three times. A fourth 
c^ise is where a double star of the first class is found at a dis- 
tance of one minute of a degree from a third, and where the 
four stars are of equal brightness, aud of the eighth magnitude. 
The pair No. 4 and 5 of Lyra supplies an example of a fifth 
case ; it is that of two double stars of the first class, each of 
the fifth magnitude, situated at the distance of three minutes 
and a half. Who can doubt that we behold here a system 
where each pair circulate round their centre of gravity, and 
where the two pairs move round their own common centre of 
gravity. Our sun is decidedly a single fixed star. If it form- 
ed a double star with another star, this would, on account of 
its great proximity to the sun, be distinguished by its bright- 
ness from other fixed stars, even more so than Sirius itself, 
and its change of position in the heavens would characterize 
it still more surely. Let us suppose, for instance, that the time 
of its revolution was equal to that of the companion of the 
star p Serpentarii, we ought to observe in the star joined 
with our sun a proper motion of more than T in a year; 
and even if the times of its revolution were a hundred times 
longer, its proper motion ought to be fifty times greater 
than that of sixty-one Cygni, which is the most considerable 
that has been observed. Another question which may be 
started is, whether there exists between two stars of the first 
magnitude some mutual relation similar to that of double stars, 
and which we cannot discern on account of their great proxi- 
mity to us. If we should find some surprising approximation 
between the stars of the first magnitude, such a relation would 
acquire some probability. But there is in the northern he^ 
misphere 306 stars from the first to the fourth magnitude, and 
817 in the southern hemisphere, viz. 

Ist Mag. 2d» 3d, 4th,- 
In the northern hemisphere, 9 stars, 26 76 195 

-^ southern 9 26 101 181 

The small number of stars of the third magnitude in the 
northern her is compensated by the greater mimber of 

stars of the ude. A calculation founded upon 
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of the light ; and he cites some experiments, by which it Ap- 
pears that the light of an average star of the first magnitude is at 
least 150 times that of the sixth: He then adduces a series of 
observations of a considerable number of the closer stars of M. 
Struve'^s catalogue, by which it appears that the Slough tele- 
scope easily defines with its ordinary sweeping power the ge- 
nerality of M. Struve^s stars of the first class, and many of 
those marked by him as vidmBi and even pervidnce ; but those 
which have the epithet vicinusimcB^ he has not yet succeeded 
in separating with the highest power (240) usually applied, — 
which indeed was to be expected. In lieu of M. Struve^s clas- 
sification of double stars, which he considers as enlarging be- 
yond due limits the number of those of the first class, he pro- 
poses the following system, which in fact very nearly approxi-* 
mates to that originally followed by Sir William Herschel. 

ri T J c'ose - - - - 0" and below Y 

\ not close - - - 1 and below 2 

Class II. ...... S and below 4 

Class III. - - ... 4 and below 8 

Class IV,. 8 and below 16 

Class V 16 and below 32 

Class VI - - 32 and below 64 

So that the limit of distance of stars of the /ith class shall be 

^^ The author then subjoins a list of stars common to his 
two former catalogues, and to that of Professor Struve, 8p 
in number ; after which he proceeds to describe some singular 
phenomena observed in the course of his examination of these 
objects, which explain certain discrepancies between the re- 
sults of observations of their angles of position on difierent 
nights, and which tend to throw light on some obscure points 
in the theory of vision. He considers it as rendered very pro- 
bable by some of the facts adduced, that time is required for 
light to make an impression on the retina, as well as for the im- 
pression made to wear off; and that this time is the less, the 
brighter the object; and explains Ky this principle a remarkable 
degree of unsteadiness and fluctuation observed in the limb of 
the planet ^'^^ small stars in the field remained per- 

fectly trai certain other curious phenomena. 
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duAVdy, others in more beautiful varieties than in any otIi«r 
country, in the rich mining districts of ComwalL 

Though not at first recognized as distinct species by HaQy, 
vho endeavoured to refer all their different forms to the same 
type, four of them have been proved to be actually indepen* 
dent species, not only by the characters given by Count Bour<« 
non himself, but al£K> by the subsequent labours of later mi* 
neralogists. 

They all belong to the natural order of the malachites in the 
system of Professor Mohs, in which they are comprised in se- 
veral genera, with the exception of one species classed in the 
order mica. 

The new species, which it is the object of the present piq)er 
to describe, contains arsenic acid, and copper, and undoubt* 
edly likewise belongs to the order Malachite, and is in parti* 
cular remarkable for its resemblance to the common green car« 
bonate of copper, or the hemiprismatic habroneme*malachifie 
of Mohs. 

Though not presenting determinable crystals, the appear* 
ance of the specimens in Mr Allan^s calnnet, the only ones 
which I remember to have ever met with, are highly crystal- 
line. The individuals are arranged in concentric coats with 
rough surfaces, produced by the termination of exceedingly 
small crystals, the layers often not firmly cohering, so that they 
may be easily separated from each other. These layers them- 
selves are very compact ; they show an uneven, or sometimes 
imperfect conchoidal fracture, and traces of cleavage. The 
cleavage probably takes place parallel to the broad faces of 
rectangular four-sided plates, into which the individual termi- 
nates. I have in several instances observed something like 
them by means of a compound microscope, but always very in- 
distinctly. These plates form crest-like aggregations, similar 
to those of mesole. A circumstance which greatly increases 
the diflSculty of observing the regular forms, is the complete 
absence of lustre, the surface of the concentric layers being 
quite dull, while there is only a slight degree of resinous lustre 
in the fracture. 

The co' inife is a beautiful emerald green, slightly 

inclining The streak, likewise green, is a lit- 
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earth amounted to SI .5 per cent. From the filtered solution 
a trace of iron was detected by ammonia, and a trace of lime 
by the oxalate of ammonia. 

The muriatic and sulphuric acids were precipitated in the 
usual manner from a solution in acetic acid. The quantity of 
fused chloride of silver, procured from 8^775 grains of the sa- 
line mass, amounted to 4.082 grains, equivalent to 1.000 grain, 
or 11.47 per cent, of chlorine. This quantity of chlorine was 
united in the solid contents of the, spring with 7.648 parts of 
sodium. The sulphate of baryta, after being heated to red- 
ness, weighed 2.783 grains, equivalent to 0.94 grains, or 10.74 
per cent, of sulphuric acid. This quantity of acid must have 
been united with 8.593 parts of soda. 

t According to this analysis, J 00 parts of the solid contents of 
the mineral spring at Pinnarkoon, contain. 

Silica, - - . 21.60 

Soda, -. - - 24.84 

Sodium, (united with chlorine,) - 7.648 

Chlorine, (united with sodium,) - 11.470 

Sulphuric acid, ... 10.74 

Carbonic acid, - - - ^ 7.786 

Water, with a little organic matter, - 15.544 
Oxide of iron and lime, - - Traces. 



99.528 
Or, by adding the chlorine and the carbonic and sulphuric 
acids to their equivalent quantities of sodium and soda, the 
constituents are as follows : 

Silica, - - . 21.50 

Chloride of sodium, - . . 19.118 

Sulphate of soda, - - . 19.333 

Carbonate of soda, ' - - 19*109 

Pure soda, ... 4.924 

Water, with a little organic matter, - 15.544 
Oxide of iron and lime, - . - Traces. 



99.528 
The an account for the sulphurous smell and 

taste repo on. Perhaps the sulphuretted by- 

«s 
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Art. XV. — Account of the Lizard of Siam^ with Observa-^ 
tions. By Captain Burney, Envoy to Siam in 1826. Com- 
. municated by George Swinton, Esq. F.R.S. and F.A.S. 
Edinburgh. 

As two specimens of this remarkable animal has been recently 
sent to the Museum of the Royal Society of Edinburgh by 
George Swinton, Esq. and are now in that collection, it will 
be interesting to the naturalist to be put in possession even 
of the little information which has been obtained respecting 
it. 

When Captain Burney was at the Court of Siam in 18^6, 
he collected the information which could be procured relative 
to this lizard ; and as Mr Finlayson, who acted as naturalist 
to the still more recent mission of Mr Crawford, neither seems 
to have seen nor heard of the animal, the observations of Cap- 
tain Burney become of still more value. 

M. La Loubere, in his Historical Relation qfSiam^ (p. 16, 
Lond. 1693,) gives the following account of the lizard :— 

" But their history of animals must not easily be credited. 
They understand not bodies better than souls ; and in all mat- 
ters their inclination is to imagine wonders, and persuade them- 
selves so much the more easily to believe them as they are 
incredible. What they report of a sort of lizard named Toe* 
qiuiy proceeds from an ignorance and credulity very singular. 
They imagine that this animal, feeling his liver grow too big, 
makes the cry which has imposed on him the name of Toe- 
quay, to call another insect to its succour, and that this other ' 
insect, entering into his body at his mouth, eats the overplus of 
the liver, and after this repast retires out of the Toe-quay's 
body by the same way that he entered therein." 

Remark by Captain Burney, — The name Tut Ice is said at 
Bangkok to be taken from tap-ke^ " liver old,^ with which cry 
the animal gives notice to a description of snake, on the ap- 
proach of whi''^ ♦he animal vomits its liver, and the snake bites 
off a bit Bxi ' Tut-ke. 

The folk '^ the Toque is given by Turpin in 

his History ye toque is also a large lizard, six 
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Abt. XVI. — Remarks on a Lummous Arch seen at Kendal^ 
Silth December 1827. By Mr Samu£l Marshall. Com- 
municated by the Author. 

At ten minutes past/ six in the evening, a luminous arch ap- 
peared across the heavens, stretching directly fiDm the mag- 
netic east and west, through the zenith, the eastern extre- 
mity being by far the most intense in light, and narrower than 
the western one. The eastern end appeared much more com- 
pact than the western, the latter having the appearance of 
streaks of light. The centre, which passed directly through 
Cassiopeia, had the appearance of flocci, and at least three times 
the breadth of the western end, and four times that of the eas- 
tern. About 20^ degrees further north another arch of light 
appeared, quite distinct from the former, but much thinner. 
Its ends terminated in the extremities of the larger bow. The 
northern horizon exhibited the aurora by appearing like the 
sky when illuminated by the rising sun. Round the moon was 
a very distinct halo, and she had attained the altitude of about 
60^. Ip the south were thick white clouds which concealed the 
southern horizon. After the appearance had continued about 
ten minutes, the larger bpw began to move at the centre to- 
wards the south, and to increase in breadth, the extremities re- 
maining stationary ; and this continued till the part of the bow 
which had been in the zenith united with the clouds, the 
smaller bow advancing in the same degree. When the centre 
9^ the bow had moved about 20^ tbwards the south, the halo 
entirely disappeared. The bow during the whole time seemed 
to have a motion from one extremity to the other, as though 
impelled by wind, from the west to the east. The wind at the 
surface of the earth was at the same time N.W. by N., the 
thermometer was 40% the barometer 30.30, and had risen dur- 
ing the day from 30.07. The appearance lasted about half an 
hour, after which the sky was clear, except in the south. No 
streamers were visible^ except from the eastern end, whence a 
few large ones moved towards the magnetic north, but ratha* 
sluggishly. 
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This descent of the sap M. Dutrochet ascrities to a mutual in* 
terchange (through the operation of endosmose) of the fluid 
contents of the oblong cells, which give out through their sides 
the nutritive matter contained in them. This is dissolved by 
the first ascending sap in spring, and is carried up for the de- 
velopement and formation of the fruit, and for the growth of 
the stem. \ 

The sap of plants is likewise diffused laterally for the pur- 
pose of nutrition and developement. This is effected by en- 
dosmose, which jHroduces the interchange in the fluids of the 
cells already mentioned. 

From the facts now mentioned, and many others which we 
cannot even notice, M. Dutrochet draws the following conclu- 
fflons. 

1. That in vegetables there is no circulation of sap, but 
merely an ascending and a descending current, and a lateral 
diffusion of the sap. 

S. That the sap ascends through cylindrical tubes passing 
through both the alburnum and the old wood. 

3. That the juice elaborated in the leaves is conducted 
through a set of oblong closed cells existing chiefly in the 
bark. 

4. That the lateral diffusion of the sap and the elaborated 
juice is effected through the organic membrane which forms the 
cellular tissue. 

5. That these motions are the effects of distinct electrical cur- 
rents, one, viz. endosmose, operating so as to introduce fluids 
into the cells and capillary organs of the plant, and the other, 
viz. exosmose, operating so as to abstract it from thom. 

6. By endosmose the sap rises to the tops of trees contrary to 
its natural gravity, and independent of any contractile power 
in the vessels which contain it ; and, 

7. That secretion in plants, and consequently nutrition, de- 
pend wholly on electrical agency. 

We shall now proceed to the later memoir of M. Dutrochet, 
in which the preceding views are considerably extended, and 
more firmly established. 

" Wh( i'^fin says he, differing in density and in che- 

mical pre rated by a thin and permeable mem* 
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across the separating membrane, completely prove the impo- 
tence of the mathematical theory, by means of which M. Pcmb- 
son believes that he has explained the phenomenon in question* 
It remains to be determined if the affinity which may exbt be- 
tween heterogeneous fluids is the cause of the phenomenon. 
This question is resolved by an experiment which I have men- 
tioned in my work, and which I shall briefly relate here. If 
the sQbumen of an egg is put into a large tube of glass, and if 
pure water is cautiously poured from above, the two liquids 
will not mix together ; we see distinctly the line of demarca- 
tion which separates them. But this line of demarcation never 
varies; there is no increase in the bulk of the albumen, what-^ 
ever length of time the experiment lasts. This proves beyond 
contradiction that the albumen has no affinity to the water 
which covers it. But when these two substances are separated 
by a membrane, the water crosses it, to accumulate on the side 
of the albumen, with which it then mixes. It is, therefonre, to 
some other cause than the reciprocal affinity of fluids: to which 
we must attribute this phenomenon. My opinion is that it is 
caused by electricity, allowing, however, that this electricity 
does not manifest itself in the ^galvanometer, of which I, have 
convinced myself by many trials. There are several ways to 
conceive the formation of this electricity. I have been induced 
to think that it may be caused by the approximation of the two 
heterogeneous fluids, which are but imperfectly separated by 
the permeable membrane which is interposed ; but then it ap- 
pears to me that the two fluids ought to have a difierent elec- 
tricity, which the galvanometer does not show. It appears to 
me probable that this electricity is caused by the contact of the 
fluids with the separating membrane. We know from the ex- 
periments of M. Becquerel, that electricity is produced by the 
contact of fluids with solid bodies. Thus, in the present cir- 
cumstances, the contact of the two difierent liquids with the 
two opposite sides of the separating membrane, produces two 
different degrees of electricity, which are consequently stronger 
on one side than on the other ; it is most likely this double 
electrical a ' hich produces th^ two opposite and unequal 

currents i ch cross the separating membrane. It 

is. certain enon ceases to take place when the 
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Akt. XVIII. — Account of the Earthquakes in the Antilles dur- 
ing the last six months of 1827. * By M. Moreau de 

JONNCS. 

DuEiNG tbe last six months of the year which has just expir- 
ed, there was an extraordinary increase in the number of 
earthquakes in the Antilles. Besides that on the 3d of June, 
of which an account has been read to the academy, there has 
been nine from the end of July to the middle of last Decern- 
ber. 

As the precise date of these phenomena may help to throw 
some light upon the direction of the subterraneous commotions, 
and upon the rapidity of their propagation, it is necessary to 
indicate the exact epochs. 

The first earthquake happened at Martinique in 1827, and 
took place on the 3d June, at two oVlock in the morning ; the 
second on the 24th of July at forty-five minutes jMist five 
o'clock p. M. These two shocks were very violent. The.third 
took place on Sunday the 5th of August, at thirty minutes past 
ten in the morning, when the greater part of the population were 
assembled in the churches, which increased the terror and the 
confusion. The disaster at the Caracas had happened in a si- 
milar manner, and the recollection of it contributed to aug- 
ment their terror. 

The fourth shock was felt on the 26th September, at thirty 
minutes past five in the morning ; the sixth on the 2d of Oc- 
tober, at four in the afternoon ; the seventh on the 30th No- 
vember, at forty-five minutes past two in the morning; the 
eighth on the 1st of December, at ten in the morning ; the 
ninth on the same day, at fifteen minutes past five in the after- 
noon ; and finally, the tenth on the 8th December, at twenty 
minutes past five in the morning. 

The three last were formed of an undulatory motion from 
the earth, very weak and slow ; but the earthquake on the 30th 
of November, before day break, was remarkably violent and 
prolonged. "^' '^ lowest calculation of its duration was fifty 

* This m ''e Academy of Sciences on the 4th Fdmiary 

18^8. 
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Sea-sickness, and the unaccommodating temper of the skip- 
per^ prevemed me from keeping a regular meteordogieal jour- 
nal by way of amusement, having instruments with n>e for the 
purpose. In fact, these ignorant and intolerant shipmaaters are 
always displeased at any person, except themselves, making ob- 
servations at sea ; yet although it be the veriest drudgery in 
science the keeping of such journals, I was nevertheless dis^ 
pointed by not being able to do so. 

I have had yet no opportunity of knowing from my own ob- 
servation any thing of the geological structure of any part (^ 
New South Wales. Around Sydney, however, and for ^ty 
miles at least on each side of it along the sea coast, appears to 
be of the coal formation. The rocks, which rise in many places 
to lofty precipices, are stratified saccharoidal sandstone, * and 
some other of the accompanying minerals peculiar to that for- 
mation. Mr Fraser, our indefatigable colonial botanist, has 
just returned from a voyage of observation on the west coast 
of New Holland, and he has brought here geological specimens 
from about' Swan River, sufficient to exhibit the structure of 
that part of the country. They consist principally of granite, 
felspar, quart:i, hornblende rock, primitive limestone, be, with 
some stalactites and stalagmite, also a specimen of light spongy 
sandstone, apparently of very recent formation, resulting no 
doubt from water holding carbonate ot lime in solution, having 
filtered through the loose siliceous bed on the sea-shore.* Mr 
Fraser says, that most of the specimens were taken from rocks 
alknost as low as the level of the sea, none of which contain any 
metallic ore so far as I can judge. Generally speaking, the mi- 
neralogy of this interesting portion of the earth^s surface is ut- 
terly unknown. The temper of a mineralogists hammer has ne* 

* Within a mile of Sydney, and round Botany Boy^ there are immense 
allutial accumulations of this mineral in the disintegrated state of sand, 
eminently calculated to enter into the composition of the finest flint and 
plate glass, being pure silica, and superior to that prociured at Lynn, which 
is commonly used by the best manufacturers in Britain. It may be valu- 
able in course of years ; — I will, therefore, send you a specimen of it, also a 
quantity to my friends Messrs Bailey and Company, who will give ita&xr 
triaL The resu ^ '^ communicate to you, whidi may be implicitly re- 

lied on, from y and experience in making the btst flint 

glass, at their igate, Edinburgh. 

3 
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the wind ; on the other they kindle a fire. Mimosa 'gum^- 
fern-roQts, fish^ snakes, opossums, bandecoots, and kangarooB^) 
some of which they- spear only with difficulty,, form their, 
common food. . The very limited means of subsistence which, 
the country naturally afibrds, necessitates them to travel over-, 
a great extent of ssurface in quest of food, which almost pn&*) 
eludes the possibility of a permanent, abode. There are, I be* 
lieve, few qountries in the world where there is such luxurumt 
vegetation, and so little and so few of its products suited. for; 
the food of animals, than in this; although with culture and the^ 
importation of useful plants, no part will excel it in the course of 
years in the fertility of the soil and the variety and usefulness of - 
its productions. Insectsarenumerous, various, and troublesome,, 
as is the case in all warm climates. Domestic dogs are a great, 
pest in the town. . Every house keeps from two to six, .which, 
bask in the hot sun during the day, and prowl and yell about 
the streets at night. I mention this only to remark, that I.have> 
never heard of a case of hydrophobia. Snakes, I am inform-, 
ed, are all poisonous, of which there are a variety of kinds, va,. 
rying also in the intensity of their venom ; the largest beiag not 
' above fourteen feet long. Some of the smaller kinds are the moat 
deadly. Quadrupeds are not numerous. The kangaroo (of. 
which there are two or three kinds,) opossums, and bandecoots, 
are the most remarkable. There are native dogs, but few in 
number. They often destroy sheep, and resemble, in appear-, 
ance and disposition, something between a fox and wolf. Birds 
are. much more abundant, and vary in size from the emu. (an 
animal about six feet high, being a sort of ostrich) to small: 
chirping creatures little larger than the humming-birds in the 
West. Indies, — ^black swans, cranes of various colours, white, 
hawks, black and white cockatoos, and thousands of parrots of. 
the most splendid plumage which fancy could suggest. Ducks, 
and quails are also very common. .Besides, birds that resem- 
ble our pigeon, pheasant, and turkey, are also got in num- 
bers. There are also a number of birds peculiar to the coun-; 
tryr— one called laughing bird ; another the coachman, from. 
its whistle ending in a smack like a whip ; another the bell-: 
bird, from its '^^ like the sound of a bell, and so on.. 

Most of the s ir to me to live on insects. We 
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themselves of those which have been sunk, and of the mines aban- 
doned by the Daya or Malayu. A tank is formed, or a small 
stream dammed up ; and a channel being cut in the direction of 
the vein, the sluices are opened, and the superior strata are en- 
tirely cleared away by the velocity of the stream, and the Arfeifg 
being discovered, tha sluice is shut. The Areng having been 
dug out, is washed by exposure to the repeated action of water 
conducted along wooden troughs fixed in an inclined plane, and 
not cleaned in the dulang, until the stony particles are nearly 
freed from extraneous matter. * 

The largest diamond known with certainty to have been 
found in these mines weighed thirty-six carats. It was long 
supposed that the Sultan of Matan possessed one weighing three 
hundred and sixty-seven, which it was said he was afraid to cut 
lest it should prove flawed; but gentlemen to whom it has 
been lately shown consider it not to be a true stone. 

Formerly, if the labours of the miners were rewarded by 
success, which is very uncertain, stones under four carats were 
their property ; all of that size and upwards were clumed by 
the Panambachan, then a tributary of Bantam, from the SuL 
tan of which state the former Dutch company purchased this 
monopoly or royalty, for fifty thousand dollars. At present, 
by treaty with the Panambachan, all the stones must be deli- 
delivered to government at twenty per cent, below the market 
price, which is accertained by appraisement on the spot, the 
necessary advances being of course first made to the miners by 
government. The small stones are sold at Pontianak, and the 
large ones, for which there are no purchasers there, are dis- 
posed of at Batavia, and the profits equally divided' between 
government and Panambachan. There is every reason to be- 
lieve that in the first year and a half succeeding this arrange- 
ment, which was made in the middle of 1823, these amounted 
to about nineteen thousand guldens, three hundred and ninety 
carats having been delivered to the agents of government in 
the latter part of 1823, and nineteen hundred in 1824, the cost 
of which must have been thirty-three thousand guldens, and 
the proceeds '*'*' ♦^'o thousand. The existing regulations are 
no doubt a ^ as that mentioned above must have 

been ; and i se, two thousand two hundred and 
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through Sirius. At 10^ 11' well-defined, but narrow^ through 
Lepus, and the lower part of Canis Major ; at 10^ 16" faint, 
but still visible, through d Canis Major, and part of £rida- 
nus. Its course was almost S. W., diametrically opposite to the 
wind, which was tolerably strong. The moon was extremely 
bright, being fifteen days old, and southing at 10^ 23' ; and 
therefore diminished extremely the brightness of the arch, 
which passed over her disc at 9^ 49", at the time that it passed 
through Procyon. Notwithstanding this bright moonlight I 
could perceive through the auroral arch the two minute stars 
of the sixth and seventh magnitudes which form v Cassiopeia, 
with my naked eye, which proves the extreme tenuity of the 
arch, unlike others of a similar kind which have been observ- 
ed which sometimes obscure all below the second magnitude, 
as I think was the case with that of March J 825^ These ob- 
servations will render it easy to trace the course of the arch 
over the heavens, and its direction and velocity. 

January 31st. — The barometer at Edinburgh was at its 
minimum, 29.06. Its mean height for the month was 29.794. 

February 25th. — Heavy hail showers. This month was 
generally dull ; and no severe frost occurred. The prevailing 
wind W. and S. W. 

March 10th. — This extraordinary day had the common 
temperature of summer, as the following observations prove : 
81 M.,56J°; 12J, 68°; 1^ 10' a., 68.6; 1»^ SO' 69J°; I'* 45' 70|? 
8^ A. 59y. The wind was excessively changeable through 
the day, scarcely ever blowing the same a few yards distance. 
Barometer 8^ m. 30.04; 1^ 10' a. 30.07; 8J a. 80.02, at 
which it remained during the next day. The wind settled in 
the east and brought cold weather, as on the 11th we had 8 J m. 
48|° ; 4 a. 53** ; at midnight 44J®. The- wind varied from N. 
to S. by the E. points. Next day, 

March 12th. — The barometer rose to a very considerable 
height at Edinburgh. By observation both at 8| a. and J 0| a. 
it was 30.40 ; and next morning, the 13th, at 8 J m. by a very 
careful admeasurement, it was 30.409. 

March 28th. — At midnight the sky, which had been very 
cloudy, Cj " the north with amazing rapidity, and be- 

came pe] It would be curious to know at what 

time this up was observed in different places. 
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Nov. NAPLES. Wind. 

24^ Rainy and unpleasant day/ S. 

26. Fine and clear day, S. 

^. Showery, damp, and hot. A regular 

sirocco. Hygrometer 3 a. ^J**. 

(See this tfcwmaZ, Oct. 18l£7.) 
«7. Fine day, 

28. Rain morning and evening ; Qpe day, 

29. Perfectly serene and delightful day, 
80. Fine day, 
Dec. 

1. Very fine day, 

2. Do. 
8. Very unpleasant day, 

4. Rainy ; thunder and lightning in the 

evening, 

5. Bad day, S. 

6. Fine cold day, E. 

7. Unpleasant sirocco day, S. 

8. Very finq day, S.E. 

9. Do. " S.E. 

10. Do. S.E. 

11. )i{ost delightful day, S.E. 

12. Delightful but sharp day, 
18. Dull day, 

14, Do. S. 

16. Fine, but dull. 



Thenn. < 
10 M. 67 
10 m. 68 

10 m. 66 

10 m. 60 
10 M. 69 
2 a. 61 
IOm.53 



lO M. 64 

10 M. 62 
10 M. 60 
10 M. 46 
10 m. 64 
10 M. 61 
10 M. 64 
10 M. 62 

10 M. 64 

on the sea at 
Pozzuoli. 

10 M. 62 

10 M. 61 

2 a. 67 

10 M. 61 



These observations are exactly copied from my register. 
The height of the thermopieter ought to be diminished about 
a degree. 

The weather is not such as we should have expected from 
an Italian season ; but we understood that it was unusually bad. 

1827, January. — It may be not uninteresting to give a re- 
gular diary of the weather at Rome for the months of January 
and February *"vself with very good instruments. 

The oBservati with very few exceptions, exact- 

ly at the houi lead of the columns. 
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ROME, February 1827. 


Near 


. 


Edinburgh. 


Day 1 Day 






Barometer. 


Therm. I 


Therm. 


Month. 
1 


WMik. 

Thu. 


Weather. 


Wincl 
S. 


10 M. 


10 A. 


45.5 


40.5 
48 


811. 8 A. 
41 37 


Very fine. 


29.840 


29.906 


2 


Fri. 


Hainy, 


N.W. 


29.886 


29.854 


50.5 


34 


34 


3 


Sat. 


Changeable and 


















showery. 


S.E. 


29.814 


29.844 


57 


48 


29 


31 


4 


Su. 


Fine settled. 


Var. 


29.960 


30.164 


57 


46.5 


36 


34 


5 


Mo. 


Most delightful. 


y. 


30.242 


.30.224 


51 


49 


41 


39 


6 


Tu. 


Fine, 


Var. 


30.118 


29.850 


53 


46.5 


37 


35 


• 7 


Wed. 


Very fine. 


N. 


29.654 


29.574 


50 


45.5 


37 


35 


8 


rhu. 


Very bad. 


1 ^ 


29.626 


29.806 


50 


46 


35 


39 


9 


Fri. 


Fine day, 




29.980 


30.078 


51 


46.5 


32 


35 


10 


Sat. 


Extremely bad, 


ir. chiei 


30.070 


30.100 


51 


46.5 


39 


34 


11 


Su. 


Fine day. 


30.074 


30.016 


50 


48.5 


35 


35 


12 


Mo. 


Very changeable, 


29.790 


29.800 


52.5 


45 


34 


32 


13 


Tu. 


Fine day. 


^^ 


29.790 


29.760 


55.5 


43 


33 


32 


14 


Wed. 


Remarkably fine. 


N. 


29.856 


29.916 


41.5 


41.5 


32 


32 


15 


Thu. 


Extremely fine, 
' very cold. 


N. 


29.878 


29.896 


41 


87 


29 


27 


16 


Fri. 


Very fine, cold. 


W. 


29.888 


29.907 


49 


35.5 


25 


29 


17 


Sat. 


Showery & cold. 


Var. 


29.900 


29.95^ 


47 


43 


25 


99 


18 


Su. 


Rainy, 


N.W. 


30.018 


30.118 


45.5 


42.5 


29 


25 


19 


Mo. 


Showery & dull, 




















strong sirocco, 


s. 


30.108 


30.110 


5S 


48 


29 


25 


20 


Tu. 


Damp and un- 




















pleasant, . 


S. 


30.040 


29.950 


53 


53 


30 


31 


21 


Wed. 


Very changeable, 


s. 


29.918 


29.816 


56.5 


52 


29 


31 


22 


Thu. 


Fine day. 


S.W. 


29.790 


29.666 


S6 


53 


29 


,30 


23 


Fri. 


Deligljtful, 


N. 


29.626 


29.786 


54.5 


40.5 


22 


33 


24 


Sat. 


Delightful cold 




















day. 


Var. 


29.916 


29.96^ 


42 


42 


35 


37 


25 


Su. 


Very fine. 


N. 


29.984 


30.002 


45 


42.5 


32 


35 


26 


.Mo. 


Delightful, 


N. 


30.170 


30.288 


43 


35.5 


44 


46 


27 


Tu. 


Delightful, 


N. 


30.376 


30.404 


37.5 


38.5 


39 


33 


28 


Wed. 


Delightful 


W. 


30.410 


30.35S 


40.5 
49.25 


43.5 
44.55 


34 
32.96 


47 
33.71 


Means, 


<?99543 


29.9683 



January 15tli. — A set of complete hourly observations made 
this day w^re formerly transmitted to Dr Brewster. — [See Ta- 
ble I., p. 140.] 

Jan. 18th. — On this and some following days a very severe 

frost occurred, such as would have been considered so even in 
Britain, as the register, p. 135, shows. On this day, at 10^ a., the 

thermometer was at 26.5, which was the minimum I observed. 
February 21st. — This was a curious example of variable 
weather in such « climate as Rome is generally supposed to en- 
joy. After hi ' -igh the night, the morning, though 
ratlfer cloudj bore much appearance of a fine 
day. It gre< noon (that period which here, 



^jijiii^tyimi' Remarks and Observational 
. ( #¥^ saw, which illuminated the landscape in 



^; .^^^kjW «»nner, as bright as noon-day ; and when the 
^ dktedi was over, left the eye in a state of excitation, 



'-,, 4 ;^ h^inily to be believed without experiencing it. 

4i#»> ."iW to 29th. — The weather was very oppressive at 
tWiii^ particularly from the total want of wind, which rendered 
li Amosi insupportable. One day, if I recollect right, M. Che- 
valier^s thermometer on the Quai des Horloges stoodat 84^Fahr. 

Near Edinburgh^ September 10th. — On the 8th, the wind, 
which has been long in the east, shifted to the S. W., yet the 
foggy weather continued. This is what I have frequently ob- 
served, that the fog and vapours which, during a course of eais- 
terly wind, have been accumulating in the west, return when the 
wind has returned to the S. W., for a day or so before the wea- 
ther becomes fine and clear. At the same time the barometer, 
which had been kept up to the unusual height of above 30.1, 
(400 feet above tlje sea,) declined. The evening of the 8th 
looked stormy, and a tremendous morning succeeded. From 
10 A. to 9 J M., or less than twelve hours, the barometer fell .418. 
It was attended with a violent hurricane and rain. But about 
1 p. M. (on the 9th) the mercury having begun to rise, the 
nimbi and dense cumuli cleared off to the east, while cirri and 
cirro-cumuli formed an arch over the sky, bringing symptoms 
of fine weather from the west ; and the evening accordingly 
proved delightfully clear. About 11 p. m. I observed a very 
remarkable auroral phenomenoi^, which consisted of variously 
shooting threads of light, forming an arch round Ursa major, 
and at each extremity shooting downwards with peculiar beau- 
ty, although the moon shone at the time. From above the 
upper point of the arch, beautifully electrified cirri, rather of 
the comoid kind, played in long lambent flakes till they com- 
pletely reached the zenith, impelled by a very violent wind, 
which blew neariy from the N. W. by N. That these clouds 
were not distant from the earth was evident by the excessive 
smartness of their motions as they spread over the sky, and as 
the strong gusts of wind seemed to impel them at the same mo- 
ment as I felt them, and caused their flakes to play as the flame 
of alcohol do< ''"qrht of air. That they were clouds 

highly electrif ^oubt, and they obscured bright 

stars. The sic of the spectacle was a very bril- 
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about, they most oommonly get out^ or pat one foot out^ slew the train 
partly round, and say ^' vena isse/' (venez ici,J or as the Canadians pro- 
nounce it, " Tena issit/' malclng a motion with the little whip at die same 
thne. It is astonishing to see with what facility dogs are taught and ma- 
naged. I own a train of dogs, one of which I broke myself. They are a great 
amusement to me in winter. I frequently ride over the river^ and a mile 
w two round for amusement, and have^ with three dog«,' taken my wi& 
and little boy a mile, to make calls on a genteel family^ oyer the ri?er, 
(a Mr Erwatingen,) who has resided here ten years^ carrying on the fur 
trade. 

As to the traveller's «le^ing, you will hardly believe what I tell you. 
Those who travel with trains, think no more of sleeping in the woods, in 
.the coldest nights, than you would of sleeping on your dining-room carpet. 
There is a little management necessary, however. They first endeavour to - 
aelect a thicket : they next dig away the jmovr to the ground^ with a snow 
shoe, which they always carry, and build a large fire. They then, (after 
boiling their diocolate, &c. &c) cover a spot close to the fire^ with some 
small boughs of evergreens, such as hemlock or spruce^ and if it storms^ 
laise a little covering of evergreens over them^ a little resembling a rural 
oot. There, with two blankets, they will lie down by their fire, dogs and 

all, and sleep comfortably all night«-*Pro/I SiUimans Journal. 

f 

S, Rare Ir^ecU.^-^Furia Infemalis and Meggar- 

There exists in Livonia, a very rare insect, which is not met with in more 
.northern countries, and whose existence was for a Ibng time considered 
doubtful. It is the Furia Infemalis, described by Linnaius in the Noveaux 
M^moirea de V Academic d'Upsal, in Sweden. 

This insect is so small that it is very difficult to distinguish it by the 
naked eye. In warm weather it descends from the atmosphere upon the in- 
habitants, and its sting produces a si^elling, which, unless a proper remedy 
is applied, proves mortal. 

During the hay harvest, other insects named Meggar occasion great in- 
jury both to men and beasts. They.are of the size of a grain of sand. At 
sunset they appear in great numbers, descend in a perpendicular line, pierce 
the strongest linen, and cause an itching and pustules, which, if scratched, 
become dangerous. Cattle, which breathe these insects, are attacked widi 
jBwellings in the tliroat, which destroy them, unless promptly relieved. 
They are cured by a fumigation from flax, which occasions a violent 
jcough' 

6. Account of a shower of' Herrings which fill in HosS'ihire in Scotland. 

A remarkable, though not unprecedented occurrence, happened on Monday 
last in the neighbouring county of Ross. As Major Forbes Mackenzie gf Fod- 
derty^ in Strathpfefier, was traversing a field on his farm, he was not a little 
surprized to f crable portion of the ground covered with herring 

fry, of from t ^ in length. The fish were fresh and en- 

tire, and had i ^g drc^ped by birds^a medium by which 
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of apple-trees ; they appear to t?e very fond of young trees of this kmd 
and of the forest- trees they seem to hare a decided preference for the beech, 
on which they collect in vast multitudes ; and when any one passes near, 
ihey make a great noise, and screaming, with their air-bladders, or bag' 
pipes. These bags are placed under, and rather behind the wings, in the 
axilla, something in the manner of using the bagpipes, with the bags under 
the arms-^I could compare them to nothing else ; and indeed I suspect the 
first inventor of the instrument borrowed his ideas from some insect of this 
kind. They play a variety of notes and sounds, one of which nearly imitates 
the scream of the tree-toad. 

June 12.— The cicad© still very busy depositing their eggs in the tender 
branches — which branches die and fall off. The male only thakes the 
singing noise from the bladder under his wings. The female has no wind 
instrument, but an instrument like a drill or punch, in the centre of her 
abdomen, with which she forms the holes to deposit her eggs — ^the same 
instrument also deposits an egg at the instant the hole is made. The 
punctures, or holes, are about an eighth of an inch apart, and in the heart 
or pith of the branch on its under side. One cicada will lay an immense 
number ; by the appearance of one I opened to day each fly is furnished 
with at least one thousand eggs. > 

May 27. I find the following record.—" This day, and for two or three 
days past, the locust, or cicada is beginning to appear in vast quantities 
on the trees and bushes in the woods ; they seem yet not to be fully grown, 
nor very active, but are easily caught. The hogs are very fond of them 
and devour all they can find, and indeed they seem to have commenced 
their attack on them, by rooting, before ^they left the ground. It is thir- 
teen days since they first began to break from the earth, but did not leave 
their holes, in any great numbers, on account of the cold, till lately." The 
last of June, the cicadse gradually disappeared. At this time the females 
were very weak and exhausted ; and some which I examined appeared to 
have wasted away to mere skeletons, nothing remaining but their wings, 
and an empty shell of a body. Since that time few or none have appeared 
in this county ; but I have heard of their being seen in some of the neigh- 
bouring states, I believe east of the mountains. 

While the cicads remained with us, I eould not discover that they made 
use of any kind of food, although I examined them repeatedly and par- 
ticularly for this purpose. All the injury they did to vegetation was in 
depositing their eggs ; by this process they materially injured, and, in some 
instances nearly destroyed, young orchards of apple-trees. Many of them 
to this day will bear ample testimony to the truth of this remark, in their 
mutilated limbs and knotted branches. 

In addition to the foregoing observations, I have learnt to a certainty, 
that it is seventeen years since the cicadse were here before. Early in the 
spring of 1795, a clearing was commenced eight miles above this place, 
on the MuskingiT** -r^fi on orchard put out on the piece» perhaps half an 
acre, that was < ♦he cicadae appeared ; the rest of the clear- 

ing was made \ \er they had disappeared. When they 
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fbrmanoe of which I intend making tome obiervatioDs^ is 80 inehes. liie 
piston roakiag a stroke of 10 feet approaches to within S inches of the 
cylinder cover. The air pump is 36 inches in diameter. The load of the 
engine is (forcing) yiz. 273 feet of 11 inches' in diameter 

463 16 

66 16.5 - 

63 12 — ^ 

It works without intermission, and in the month of January made 274j9S0 
strokes, consuming 2034 bushels of Swansea coal. The packing of the 
piston may be supposed to be about six inches in depth ; the ar€a of the 
rubbing part is therefore 10,472 feet ; but thefHction on every fbot of the 
surface of a piston is said (Farey on the steam engine,) to be about 288^j. 
the amount of this is consequently - - 3015,936/^5. 

The area of the rubbing part of the air pump is 3,927 feet, 

and estimating the fHction at 144/&J p^ foot, - 565,488 

The depth of the packing surrounding each of the forcing 
pistons may be estimated at 9 inches, and the circumfe- 
rence of the whole of them 14,5299 feet ; the friction per 
foot being considered the same as for the air pump, 1569, 2256 

The mean temperature of the column of water being esti- 
mated at 69% its weight is about - - 59662,349 



The whole load of the engine being - - 64812,9986 lbs. 

Or 10,917 lbs, per square inch of the area of the piston, or equal to 22,216 
inches of mercury. . But the pressure of the steam in the boiler is about 
equal to a column of 71,15 inches of mercury ; therefore, the steam from 
the boiler must occupy about .38224 of the length of the cylinder. Per- 
haps .35 may be nearer the truth, a small portion more being required to 
overcome the friction of the working parts ; this gives 24.9 inches of mer- 
cury as the pressure of the steam contained in the cylinder at the termi- 
nation of the working stroke. 
The capacity of the cylinder is about, - 349,07 cubic fiet ; 

this must at every stroke be completely filled. 
The space between the piston and cylinder cover, nozle, 

&c. 10 cubic feet to be, 65 filled every stroke, is about 6.6 < 
Therefore 355,57 cubic feet of steam of the pressure of 24.9 inches of mer- 
cury are to be expended at every stroke. 

* ^ ■ = 47954,75 cubic feet which reduced to the pressure of 

2034 *^ 

30 inches of mercury 39802,4425 feet of steam ; or 23,03382 cubic feet of 
water converted into vapour, of the atmospheric pressure; by the combus- 
tion of a bushel (84 lbs.) of coal, exclusive of that condensed in the case. 
The increased weight of the column of water in the pumps, arising from 
its compression, seems too little to be worthy of a separate investigation. 
The bad on the air nump is at the commencement very little ; but towards 
the terminatio oke, its piston is subject to the pressure of the 
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difficult i>art8 of the theory of steam engines^ and at the same time one of 
the roost interesting. 

I ha^e before observed, that the resistance being the same, the quantities 
of water and caloric are in ordinary cases equal, whatever.be the dimen- 
sions of the piston* It is of coarse understood that I mean when acting 
against a vacuum. The loss of heat by the conducting power of the air, and 
by radiation, may be in a great measure prevented by the application of 
thick coatings of non-conducting matter. But there is yet another cause, 
which, although of importance, seems to have been hitherto overlooked ; — 
at all events it has not been submitted to calculation. I allude to the large- 
er quantity of heat which must of necessity pass to the chimney, when the 
steam is of great elastic force, than when only a little above the atmo- 
spheric pressure ; — supposing it in both cases to pass off when at the sam^ 
temperature as the steam in the boiler, below which point it is obrions it 
cannot be. * 

In a former part of our investigation we have seen that the quantity of 
hydrogen from a bushel of coal is 1.7937 lbs. which by combustion yields 
of aqueous vapour, ... 14,5133 lbs. 

, The oxygen required for combustion being derived from the 
atmosphere, the quantity of azote with which it was 
mixed, and is also heatedy is, - - 55,1594 

75,5 lbs. of coke by combustion gives carbonic acid, ^76,82 

The azote mixed with the oxygen here combining, 805,28 • 

3,2206885 lbs of carburetted hydrogen by combustion is con- 
verted into carbonic acid, - - - 8,8568933 

— aqueous vapour, - - 7,2465491 

The azote mixed with the oxygen entering into combina- 
tion is, - - - - . 51,529116 
3,2206885 /i6j. of carbonic oxide by combustion become 

carbonic acid, « - - 4,9610777 

and bringing azote, ... 6,9615568 



The whole weight of aqueous vapour being, 21,759849 U)S. 
carbonic acid, - - 290,637971 



-azote, - - - 918,929072 



But assuming as data for our calculation the before-mentioned experi- 
ments of De la Roche and Berard, we obtain the following quantities re- 
presenting the pressures and capacities :— 

• Under ordinary circumstances, it seems probable that the air passing into the 
chimney is of a temperature much above that of the steam in the boiler. Mr Sims 
informs me that at one of the engines in Huel Vor Mine, the air in the chimney 
was 31$°— The steam at that time was probably not above 270**, and the damper 
open about half 
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of water into vapour, of wlndi the eapfltcity Is to that of water as ,8474 : 1, 
consequently the quantity of heat which will raise a given weight of water 
960^ will raise the same weight ot steam 1183''— and 824° + f 824°= 
1133° and as an increase of 1° of temperature will produce on the elastic 
fluids an expansion of ^|^ of the initial volume; 824^ will augment the 
volume 2965,248y or increase 1728 inches to 4693,248. 

Hence it appears that a given quantity of heat, when applied to wator 
in the usual manner, produces an effect represented hy 3456*, 

And that when one-kalf of the same quantity is applied to water, 

and the other half to the steam generated hy the first portion, 

the effect is represented hy, 4^93,248 

giving tio the scfeond mode of application an advantage equal to about ,358 
ef the total efficiency of the heat, when wholly applied through the aqmcoos 
medium. On examination it will be observed that this result is lower 
than that obtained by JVTr Gilbert. 

It appears that were the amount of inertia to be overcome at the com- 
mencement of the stroke ineonsiderable, the expansive mode of working 
could be carried to but very small extent ; it being the necessity of a much 
greater force than that required to keep the load in motion, when tmce 
moving, that permits the steam entering the cylinder and acting on the^ 
fistOD, to acquire an elasticity greater thaii* sufficient io conthiue th^ mo- 
tion. Consequently, that, if the force of the steam in the boiler be not 
eonsiderably greater than the load on the piston, motion cannot obtain. In 
&ct, that the steam engine must of necessity have always worked expan- . 
sively, although probably in the commencement of Mr Watt's cai^eier, hr'a 
less degree than it afterwords obtained. The advantage accruing there- 
from belongs, therefore, in some degree to engines worked by steam of low 
elasticity. I believe the additional quantity of steam which is required, in 
order to supply the diminution of elasticity attendant on the increased ca- 
pacity, by enlargement of volume, hus nev^ yet been taken into account. 

This will be greater as the elastic force of the steam employed increases, 
and is certainly an additional argument to the many already adduced, against 
the' use of high pressure steam. • The amount Of this drawback may be 
calculated without difficulty. But before we can arrive at a correct esti- 
mate of the quantity of steam required for an engine of given dimensions ; , 
it seems that the amount of inertia should be accurately ascertained ; and 
as the dimensions of the shaft work, and the amount of friction vary so 
very much, it appears that an extensive series of experiments on this point 
are much to be desired; It has long been acknowledged by the most stre- 
nuous advocates of the economy of highly elastic steam, that the ettkci ob- 
tained has been considerably less than theory led them to expect. 

6. On the use of Steatite or Soapstone for dirrdniihing Friction in Maehi" 

nery. By Mr £. Bailey, Boston. 

"This mineral onsr in Use at the extensive manufkctories at Lo- 

well, in Nortl '»is purpose it is thoroughly pulverised, and 

then mixed w % whidievermay be the best adapted to 
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Tiaa instrument would be greatly improved if a thermometer which 
gistered the lowest descent of the mercury, and having its bulb coyeiied 
with wetted paper^ were placed in each of the openings. By examining 
the state of the thermometer after a given, time, we would be enabled to 
determine what had been the state of the winds during that time. In this 
way we would obtain, in the absence of the observer, a record of veering 
or changing winds, and would gather much information respecting what 
took place during a certain period. It would be easy to keep the bulbs of 
all the thermometers constantly wet* A greater number too might be usedj 
and they might be so placed that one of them would not be affected l^ a 
wind blowing at any given inclination to the direction of the face on which 
it is placed.— Ed. 

8« ybtice of a FyromeUr for measuring high Temperatures, By Jameb 

Prinsef, Esq. Benares. 
Af^er trying various plans for pyrometers, Mr Prinsep gave the prefer- 
ence to one founded on the following principles : — 

1. That the fusing points of the pure metals are fixed and determinate. 

2. That those of silver, gold, and platinum, comprehend a very exten- 
sive range of temperature ; and 

3. That between these three fixed points in the scale as many interme- 
diate ones as may be required will be obtained, by alloying the three me- 
tals together in difierent proportions. When such a series of alloys has 
been once prepared, the heat of any furnace may be expressed by the alloy 
of least fusibility which it is capable of melting. The determinations a£> 
forded by a pyrometer of this kind will, independently of their precision, 
have the advantage of being identifiable at all times and in all countries. 
The smallness of the apparatus is an additional recommendation, nothing 
more being necessary than a little cupel, containing in separate cells the re- 
quisite number of pyrometric alloys^ each of the size of a pin's head. The 
specimens melted in one experiment need only to be flattened unde( the 
hammer, in order to be again ready for use. For the purpose of concisely 
registering the results, the author employs a simple decimal method of 
notation, which at once expresses the nature of the alloy, and its corre- 
spondence with the scale of temperature. As the distance between the points 
of fusion of silver and gold Is not considerable, the author divides the dis- 
tance on the scale into ten degrees ; obtaining measures of each by a suc- 
cessive addition of ten per cent, of gold to the silver, the fiision of which, 
when pure, marks the point of zero, while that of gold is reckoned at ten 
degrees. From the point of fusion of pure platina to that of pure gold, 
the author assumes 100 degrees, adding to the alloy which is to measure 
each in succession one per cent, of platina. The author then enters into 
a detailed account of the method he employed for insuring accuracy in the 
formation of the requisite series of alloys, and of various experiments un- 
dertaken to asccrt ' tness as measures of high temperatures. The 
remainder of the e recital of the author's attempts to de- 
termine, by mear >nnected with an air thermometer, the 
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The vuialion of the aDKl4 for 80° Reaum. wu 

Fot carboiute of lime, - - - B' Sii'' 

bitter spar, - - - - 4' 6 " 

bitter Bpar itom the PfiUch-valley, - - 3' 89 " 

carbonate of iron, - - - - -S'SS' 

In the sulphate of lime the variation of the indiDation of the (aeaS ^'^ 
y Fig. 57 secood Volume of Uoh's TreatUe oa Mineralogy, is ^ 10'. 50", 

of the ftcea i and f = 8' 24", of the edge // to edge i'i = V 86". AH 

three angles becaoie more obtu«e. 

11. Analt/tit of the Hon^tlone or MelUte. — Dr W^er haa found ihia 
mineral to consiat of 

Mellitic acid, 41.4 

Alumina, 14.5 

Water, 44^1 

lOOX) 
Poggendorff'a Ann. TiL 330. 

15. Amdgiii efMOme varietiet of Serpenliiu. £}> Mr 'LycHMtLL, in 
Stockhotm. — (Foggendorff 'a Annalen, tdI. xi. p. £13.) The aniljied va- 
rietlea are the fbllotring: 1. Noble serpentine from Shyttmine, near ¥ab' 
lun ; 8. radiated picrolite from ttie Taberg ; 3. yellow translucent aer^n- 
tine ttoBX Sjdmine, iu Svardq'o ; 4- common serpentine from Sola ; S. 
green radiated serpentine from Massachusets ; 6. mumalite from Hoboken, 
in North America ; T. pale yellow, and in thin splinters, tranaparent ser- 
pentine from HTittis, in Finland ; 8. yellow and tranalucent serpentine 
from Aven, in Norbergs parish ; 9. a pale yellow translucent mineral, cal- 
led serpentine from Aker. 



The correaponding fbnnulK are the following : For the 
M8Aq»+2 {^ therar-JandSiMg Aq* +2 
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• 

fluoric acid. The chromic, acid^ after being separated fVom the spariDgly 
soluble fluo-silicate of potash by filtration^ is evaporated to dryness in a 
pladnum capsule, and then redissoWed in the smallest possible quantity of 
water. By this means the last portions of fluoHsilicate of potash are rei>- 
dered insoluble, and the pure chromic acid is then separated by decanta- 
tion. The acid must not be filtered in this concentrated state, as it then 
corrodes the paper like sulphuric acid, and is converted into the chromate 
of the green oxide of chromium. When it^is wished to prepare a large 
quantity of chromic acid by this process, porcelain vessels may be safely 
employed in the first part of the operation, provided care is taken to add a 
quantity of silicated fluoric acid, not quite sufficient for precipitating the 
whole of the potash. When the evaporation has proceeded so far that the 
liquid may be conveniently contained in a vessel of platinupa, the silicated 
fluoric acid is added in excess. 

M. Maus recommends, that in preparing the silicated fluoric add the 
usual materials should be placed in a capacious retort, the beak of which 
descends into a large receiver with a, long neck, without any luting. At 
the bottom of the receiver is placed water fi>r absorbing the fluo-sllicicgas, 
and its sides and neck are likewise moistened. On issuing from the retort, 
the gas descends like a cloud upon the surface of the water beneath, where 
the greater part of it is dissolved ; and any portions which escape are ab- 
sorbed by the moisture on the sides of the vessel. By operating in this 
manner very little gas escapes into the air, and at the same time, as the 
beak of the retort does not touch the water, there is no chance of the aper* 
tnre being closed by the-separation of gelatinous silica. 

21. On the detection of potash by the blowpipe , by means of the oxide of 
Nickel. By M. E. Harkort. — In the ninth volume of PoggendorfTs 
Anncden der Physik und Chemie, M. E. Harkort of Freyberg has described 
a method of detecting the presence of |>otash in salts or minerals by means 
of the blowpipe, and Berzelitls recommends the method as decisive. The 
remarks on the subject which Berzelius proposes introducing into the 
next edition of his Treatise on the use of the Blowpipe are the following : 
(Poggendorff, xi. 333. J * ' I have found Harkort's method of detecting po- 
tash to be wonderfully delicate. It is only necessary to dissolve oxide of 
nickel in glass of borax, and then to add a little saltpetre, felspar, or any 
substance containing potash, in order to procure immediately a very dis- 
tinct blue glass, even when a small quantity of the alkali is present. 
The presence of soda does not prevent this appearance/* 

'' Of the preparations of nickel, either the nitrate or oxalate may be em- 
ployed. The latter is easily procured in a solid state, and on that account 
is preferable for many experiments ; but the former is more convenient 
for detecting potash in solution. It is essential to employ a salt or oxide 
of nickel which is free from cobalt,— a fact easily ascertained, by the puie 
nickel forming^'** " ^>iiiish, but a brown glass with borax. The blue co- 
lour which tl »;«bel forms with potash is difR^rent from that 
produced by ( ^me purplish tint as the ammoniucal solu- 
tion of the ox 'lie-light. 
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veins in the greenstone, which contains in other countries of the Harz 
mountain axinite, which through theboradcadd is allied to the datholite. 
"Professors Hausmann and Stromeyer of Grottingen haye examined the 
datholite from Andreasberg. (jOottinger gelehrle Anzeigen, IS9S, No. 9.) 
It occurs in beautiM aggregated crystals, like Figs. 67 and 69 of the se- 
cond volume of Moh's Treatise on Mineralogy, from half an inch in dia« 
meter, and massive with gran^lftr composition. The sur&ce of most of 
the faces is even, the lustre vitreous^ the colour white, inclining to green 
and red. The crystals are translucent. The specific gravity found by 
Professor Stromeyer of this and a variety from Arendal, in Norway, is 
= 3.3541, and therefore they differ from other crystals. According to 
Stromeyer, the datholite from Andreasberg consists of 

Lime, 35.67 ,Boracic add, 21 .S6 

Silica, 37.36 Water, 5.71 

From Professor Hausmann's " Treatise on Mineralogy "-^A second edi- 
tion of this valuable work is in the press, and will appear in the course of 
this year. The first edition appeared in the year 1813. 

26. Pro/Aerife.— According to^ Professor fireithaupt of Freiberg the 
protherite of the Count Razumoosky, in Petersburgh, (Ferussac, Bulletin des 
Sciences Natur. 1827, No. 5, p. 42,) is a variety of the paratomous augite- 
spar or augite. 

27. Diatomous Schiller Spar. — The diatomous, or common schiUer spar, 
from the Baste, near Harzburgh, in the Harz mountain, a mineral little 
known, has been examined with great exactness by Dr Kohler of Cassel. 
(PoggendorflTs Annalen der Ph, u, Chem, vol. xi. p. 192, &c.) The mine- 
ralhas a cleavage in two directions, with different distinctness. The one of 
them called P being highly perfect, and easily obtained, has a great exten- 
sion, while the other, M, appears only in slight traces. The inclination 
between M and P is 130°, measured with the common goniometer of Hauy. 
The perfect faces of cleavage P have an eminent metallic pearly lustre, the 
others, M, a silky glimmer, and are striated. The colour upon P is deep 
leek-green, and in the light, brass-yellow or bluish-green. The directions 
in which these change of colours appear are constant in connection with 
the crystalline structure. The Grerman name schillerspath or schillersteia 
is derived from this property. In the fracture the mineral is dull, or a 
little glimmering ; in thin lamins translucent. The hardness is = 3.5. 
The spec. gr. = 2.652. 

Dr Kohler has marked the analysis of the mineral 1, with ^arbonate of 
potassium, and 2, with fluoric acid. The results are the following : 
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Celestial Phenomena^ Jukf-^^Ociober 1838. 



Art. XXIX.— celestial PHENOMENA, 

From July Isi, to October ^tt^ 1828. Adapted to the Meridian of Oreen- 
wick. Apparent Time, excepting the Eclipses of Jupiter's SaUUites, 
which are given in Mean Time. . 

N. fi. — ^The day begins at noon, and the coigunctions of the Moon and 

Stars are given in Right 'Ascension. 
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Quantity of rain in inches 10.365. 

Number of rainy days, 23. 

Prevalent wind, south-west. ^ 

This has been by much the wettdst month in the year. In four days, 
the 1st, 8th, 14th, and 18th, 4.455 inches of rain fell. Daring the greater 
|Nirt of the month we have bad several atmospherical phenomena. Hail 
has often fallen in heavy showers. Lightning was frequent about the mid* 
die of the month ; .and on the 20th we had a very heavy thunder storm 
about noon. The Aurora Borealis appeared towards the latter part of the 
month, in the evenings ; and on the evening of the 97th a luminoua arch 
appeared in the heavens* stretching from the magnetic east through the 
zenith to the magnetic west. The barometer and thermometer have been 
very fluctuating, but we had no fVost till the night of the S7th, which 
lasted about three days. The thermometer fell from 45° to 38** in the 
night of the 27th, after the occurrence of the luminous arch mentioned 
above, before the appearance of which the moon was encircled with a dis- 
tinct halo. 

January 1828. 

Barometer. Inches. 

Maximum on the 28th, ... 30.17 

Minimum on the 13th, ... 28.98 

Mean height, - - - 29.67 

' Thermometer. 

Maximum on the 19th and 20th, - - - 50* 

Minimum on the Uth, - - - - 23* 

Mean height, . . . . 39.17 

Quantity of rain, 6.192 inches. 
Niimber of rainy days, 17- 
Prevalent wind, south-west. 

From the 5th to the 18th the weather was generally severe ; the wind 
E. and N. E. acompanied with snow, sleet, 8cc, On the 11th we had a 
heavy fall of snow; wind N. E.; but it was quickly succeeded by a thaw, the 
wind remaining in the same quarter. On the 16th and 17 th tremendous 
storms of wind, particularly in the nights. The rest of the month has 
been surprisingly mild for the season of the year, the nights and days 
since the 19th having been nearly of the same temperature, and the mean 
has been since that date 44.61°, — a degree of warmth very unusual in this 
month, and which is promoting vegetation to a surprising degree. 

February. 

Barometer. Inches. 

Maximum on the 3d, - - 30.18 

Minimum on the 2 1 St, . - . 28.89 

Meanheieht^ . . 29.57 

Thermometer. 

Maximum on th ""'"^ ... £4* 

Minimum on ''''^ - - - 23* 

Mean height, - - 3a93o 
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collected that biit 4.012 inches haye fidlen in turenty-aoe dmjs^ or ISO inefa 
each day on an average for that time, the greatest qaai)tity on tmj one day 
was 472 inch, except on the 28th, when 1.032 inch was taJcen. The winds 
torn the N. £. have prevailed since about the middle of the month, with 
some variations. The^most prevalent through the month has been west. 
The barometer has attained but a low elevation, and though the avcr^gt 
temperature is considerablei the air has at times been cold, as is always 
the case when the wind is in the £. and N. £. There was a little snow 
en the 6ltli| which disappeared in the course of the day ; and a hail shgw- 
er on the evening of the 24th. The swallow was seen this season fiv the 
first time by the writer on the 13th. 

May* 

Barometer. Inches. 

Maximum on the 1st, ... 90.17 

Mioimuaa on the 2dth, ... . 28.29 

Mean height, .... 20.69 

Thermometer. 
Maunram on the 28th, - • - 68^ 

Minimum on the Ist, .... 35** 

Mean height, - - - - - 53.12** 

Quantity of rain, 1.961 inch. 
Number of rainy ^ys, 10. 
Prevalent wind, west 

Though the prevalent wind is stated as west, it must beundefBtood with 
. this limitation, as applying to the day-time. From the beginning to the 
latter part of the mouth, in whatever direction the wind blew during the 
day, in the evenings and mornings it was almost uniformly N. £. and E. 
and it is probable that this was the prevailing wind through the nights. 
The dryness of these winds is proverbial, and their effects on delicate con« 
stitutions well-known. On the evening of the 27th we had an appalling 
thunder storm. This did not cool the air, which had previously been sul- 
try, so much as might have been expected, nor was the barometer affected 
during its continuance. Indications of a change in the weather on the 
23d and 24th. Among these were whirls of dust, and a remarkable one 
occurred on the evening of the 23d by the side of the river Kent, and in 
the town. The dust of the road was raised in a dense column, which 
was estimated by different observers tp be from 50 to 100 yards in height, 
and at least 5 yards in diameter. The top of the column being the 
broadest part, it appeared like an inverted cone. It was raised by a gyra- 
tory motion in the air, whilst round the column no agitation was percep- 
tible, though several persons who were passing at the time stood within a 
few feet distance. After continuing about two minutes, it crossed the river, 
and then proceeded about 200 yards in an easterly direction, raising and 
dispersing the dust which it met with on the ground. In a few minutes 
after the same aonearance was repeated, though not in so distinct a column, 
and originati few yards of the former. The latter whirlwind 

passing over '\ the coal dust in a dense black column to 
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writings of others, nor the crude ideas only which the reddence 
of six or seven weeks in the vicinity could furnish, I hope to 
make my work not uninteresting to the general reader, nor 
unworthy of the attention of those who m(iy hereafter visit 
this famous, but not overpraised part of Italy. As the mcNSt 
conspicuous and important object in the Bay, I commenoe 
with Vesuvius, of which, however, from a r^ard to ihe limits 
of the paper, my account must form a very imperfect sketck. 
-^I remain, Sir, your most obedient servant, 

A 

August 9^A, 1828. 

In the following observations on Vesuvius, my wish is to 
avoid the unnecessary prolixity in historical and speculative 
details in which my predecessors have indulged, and to confine 
myself chiefly to the topograpical and scientific description, 
which a repeated survey of the locality, and a perusal of the 
principal works on the subject, may enable me to combine. 

Vesuvius, I have always geologically considered as stand- 
ing near the border of a great plain, owing its existence to the 
Mme causes which produced the volcano, bounded on the 
S, W. by the sea, and on the other sides by the Apennin^, at 
the distance sometimes of near twenty miles from the sea. 
Though almost all this plain owes its origin to subterranean 
heat, those agencies are more distinctly marked in the vicini- 
ty of the burning mountain, which acts as the funnel or chim- 
ney pf the whole, and, as Humboldt says of the Peak of Te- 
ncriffe, is a safety valve for the country round, though, as we 
shall see hereafter, not always an efficient one for the vicinity 
df Naples. 

But my space is limited, and my subject so extensive that 
I must hasten to an outline of the topography of the volcano. 
It is divided into two distinct parts, the Monte Somma and 
Vesuvius^ properly so called. The former is a ridge foroiittg 
the segment of a circle ; it is precipitous in th^ interioor, but Hs 
exterior surface slopes gently to the country below. It is e]>- 
llrely composed of lava and tufaceous substances, and has 
been supposed i £rood reason, to he part of the wi^l of 

the original on atain previous to the tremendous 
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Close to this a tabular variety occurs, which app^s to hav;^ 
been caused by the fracture of a great cake of lava a few inch-^ 
jes thick by another stream passing under it, which dividing \t 
into small singular plates has cemented them together, and 
placed them at every possible inclination and direction. The 
coulee of 1822, though in great part amorphous^ in the fullest 
sense of the word, has in one place a peculiar construction.' 
The plain of the Atrio del Cavallo being covered at the c6m-»' 
mencement of the eruption by a great bed of cinders, (a show- 
er of which fell so extensively as to lie finger-deep in Naples,^ 
the lava which succeeded seems to have had a sort of repul- 
sion to that perfectly dry and impalpable powder, as when wa-^ 
ter is thrown upon dry sand, and formed itself into blistered 
over it in dome-like concavities, from the interior of which spi-: 
cular portions of the lava stretch towards the bed of ashes be« 
low. in a very curious manner. 

This valley follows the curvilinear form of the Monte Som-- 
ma, and is terminated at the eastern end by a slope down tc^ 
the plain. At the opposite one it is divided into two' ravine» 
by the mountain of tufa on which the hermitage of Sainfc 
Salvador stands, (raised by the eruption of a. d. 79, not 1779,- 
as by a typographical error was printed in my former paper,) 
the southern branch skirts the cone, and extends as far as the 
lava of 1794, and that part of 1822 which devastated Torre 
del Greco, the other forms, after a short distance, the defile 
called the " Fossa Grande,^ a hollow washed out by the win- 
ter torrents, and famous for the ejected masses and fine mine-^ 
rals it contains, to which I shall presently allude. Between 
the hermitage and the cone was the crater in which an un- 
happy Frenchman plunged himself in 1820 in a fit of despair. 
Three days he remained with the monks, and twice essayed to 
bring his ^^ courage to the sticking place ;^ but the third time 
he accomplished his dreadful purpose. The spot still retains 
the name of '* il cratere del Francese.'' 

Combining the actual appearances with historical relation, 
which we have not leisure to do here, there can be little doubt, - 
that previous to the year 79, when Herculaneum and Pompei 
were overwhe' Atrio del Cavallo was the centre of 

the volcanic a< 9nte Somma, in part at least, form-- 



SOS Phffsioal Notices on the Bay of Naples. 

sures of laras, covering them with a peculiar green crust* It is 
most abundant in the lavas of 1804 and 1805. My specimen 
is from that of 1820, at the cratere del Francese ; it is a mu- 
riate of copper. Mica is fm abundant production of Vesu- 
vius, and varies considerably in its appearance. Sometimes it 
is black and thickly slaty, like that in the lava of the extinct 
vcdcano of Albano ; at other times bright-greenish, with a uU 
very lustre. Its form is the ax- sided prism, or in tables. 

Among the zeolites, by far the most famous is the kucUe^ 
known also under the name of the white garnet of Vesuvius. 
This remarkable and beautiful mineral has twenty-four trape- 
zoidal faces when fully crystallized. Its specific gravity, ac- 
cording to Brisson, is 2.4684 ; its hardness B.5 -** 6.0. They 
are very seldom transparent, generally translucent, and of a 
grayish white colour. They vary greatly in size. The lalhgest 
known is in the Edinburgh Museum, from Thompscm^s collec- 
tion, and measures 1.64 inches along the greater axis, and 
1,23 the smaller. Sometimes they are so small as to require 
a lens for their inspection. They abound amazingly in some 
lavas, as I have already remarked. When much injured by 
beat, as often happens, they are called kodta cottar or baked 
leucite. It is found in greatest perfection in a rather vesicu- 
lar lava of no great hardness, but tough, in that part of the 
mountain named La Ria Cupa di Sobotionella. It contains 
potash in remarkable quantity. The following are the results* 
of four analyses ; the first three by Klaproth, the last by Vau- 
quelin. 

Silica, 
Alumina, 
Potassa, 
Lime, 

Though not confined to Vesuvius, this mineral seems pe- 
culiar to Italy, at least as far as authentic information goes. 
I have before me specimens from its three principal localities, 
Vesuvius, the lava at Capo di Bove near Rome, and the ex- 
tinct volcanic ^ ' ns near Radicofani in Tuscany. Of the 

• Taken froi nie, vol. ii« p. 4, and Allan's Mtneralom 
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I. 


II. 


III. 


IV. 


33.760 


64.50 


64 


56 


24.6^ 


23.50 


S3 


20 


20.350 


19.50 


22 


20 











2 



210 Physical Notices on the Bay of Naples. 

mixed with rocks and volcanic materials, but its proper appear- 
ance is not altered. Breislak says, that the iron pyrites are 
never seen in the lazulite of Vesuvius. .His remarks are, bow- 
ever, chiefly applied to the substance I was next going to name, 
which, though much allied in appearance to this mineral, has 
not yet been referred to its place in the physiographic system ; 
I mean the Hauyne, This beautiful blue mineral is found in 
great perfection at Vesuvius, which is one of its few localities.* 
Its colour may, I think, be most correctly stated at smalt-blue. 
In this it differs from the fine azure-blue of the lazulite. 

Of the order Gem^ we have several important genera. The 
spinel ruby has been ejected from the crater in considerable 
quantity, especially in 1794. Its variety, the ceylanite, is 
found very perfectly crystallized in the Monte Somma. The 
form of both is the simple octohedron, sometimes beautifully 
truncated on the angles, and with other occasional differences. 

Topaz occurs, but in very minute crystals, in Monte Somma, 
as also, I believe, the schm-lite or tchorlous topaz. Several 
varieties of rhomboidal quartz of course occur. Of these 
chalcedony is the principal ; and, on the whole, quartz cannot 
be considered as an abundant production of Vesuvius. Under 
the species of fusible quartz we have the obsidian and pumice. 
The former is extremely scarce, and is hardly considered a 
Vesuvian mhieral. I have, however, two curioys specimens 
of it. In one from the old crater of Monte Somma, the 
obsidian, of a beautiful velvet black, and a high degre of lustre, 
is contained in ovoidal cavities of a leucitic lava ; the other is 
of so late production as October 1822. Pumice is another un- 
common production of the volcano, and it seems to belong, if 
I do not mistake, wholly to those masses ejected by the erup- 
tions of the Monte Somma. My specimen I found among 
such fragments in the Fossa Grande. Breislak asserts "|- that 
near Castelamare he found much pumice, which must have 
come at a former period from Mount Vesuvius, of the thick- 
ness of two or three feet. As far as the account goes, how- 
ever, it may as well belong to the ancient pumiceous conglo- 

• It occurs also ' f ttvolcanos near Rome, and on the banks of 

the Rhine. 

t Vol. i. p: «e. 
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chytic tufa at St Anastasia behind Monte Somma. I have 
alio a specimen in which the crystals are placed in cavities of 
a leucitic lava of so late a date as 1817 ; but the most magni- 
ficent specimens are those which occur in broad plates as bril- 
liant as highly burnished steel, and not liable to tarnish. It 
occurs lining the walls of cavities in calcareous masses. The 
magnetic or octohedral iron ore also occurs, and abounds in 
some lavas. 

Sulphur is an abundant production of the active volcano. 
The bemiprismatic sulphur or red orpimeni^ in which arsenic 
abounds, is f(^und in the crater. My specimen was produced 
by the eruption of 18S2. The common or prismatic sulphur 
is rarely found crystallized, although very pure. Itisdther in 
filamentous crusts investing the rocks of the crater, or in glo* 
bnlar concretions, or else in acicular crystallizations. 

At the southern base of Vesuvius, about a mile from shore, 
there is* under yrater a spring of petroleum^ from which, %rhen 
th^ sea is perfectly calm, bubbles of the mineral oil, the uze 
of a pea, may be seen rising, which, on reaching the surface 
of the water, make yellowish brown marks three or four inches 
in diameter, and soon dissipate, leaving a very disagreeable 
smell, which is carried by the wind to some distance. * It un- 
doubtedly owes its origin to the volcano. 

Here I must close this imperfect enumeration of the most 
conspicuous simple minerals of Vesuvius. I shall only add the 
names of six new minerals from the appendix of Haidinger, 
which occur here, and generally here alone, but whose charac- 
ters have been very imperfectly determined. Breislakitey (see 
p. 209 ;) Comptonitey (sec the Edin. PhU. Journal, iv. 181 ;) 
Forsterite, Humite, SomervMitej and SvipJuite of PotcLsh ; 
likewise Davyne, (see No. xiv. p. 326.) 

The minerals of Vesuvius doubtless require much elucida- 
tion ; and should Messrs Monticelli and Covelli succeed in 
their efforts towards this end, they w^l perform an important 
benefit to science. I now close this paper with the hope that 
those who may read it with attention, will, notwithstanding its 
many imperfections and omissions, derive both pleasure and 
profit from the Of this I am ccwivinc^, that they 

• This "slak, Campanie, i. 241. 
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the process, the speculum may be made to revolve with consi-* 
derable rapidity by altering the arrangement of the bands con^ 
municating the motion ; and the tool NO, for the same pur- 
pose, may be prevented from turning by a pin screwed into it, 
which catches against the rod TU. Coarse emery is now in- 
troduced between the tool and speculum through a hole in 
the tool ; and the reciprocating motion of NO, combined with 
the rotatory motion of LM, will soon bring the speculum to a 
good surface, though not truly spherical. The focal length 
of NO being now a little changed, it is replaced by another 
tool composed of lead and tin, and NO is now suffered to re- 
volve with the speculum, the pin that prevented it being re- 
moved ; besides the bands are now arranged as in the figure, 
to give a slow motion to the speculum, and emery of different 
degi'ecs of fineness is made use of, till the surface of the specu- 
lum is extremely smooth. 

No fresh emery should now be added for at least a quarter 
of an hour ; and the speed of the shaft CD, and of course of 
the whole apparatus, is reduced during that time one-half; This 
seems favourable to the production of a very accurate spheri- 
cal surface. 

The speculum will then be ready to be polished, for which 
purpose the tool is to be covered in the usual manner with a 
coat of pitch of the proper consistency, and the usual polish- 
ing powder applied. At the commencement the shaft CD 
may revolve with its ordinary speed, and a considerable weight 
may be applied to the spring RS ; this will'almost immediately 
bring the pitch exactly to the same curve as the speculum, and 
the polish will rapidly proceed ; however, towards the end of 
the operation both the speed of the apparatus and the weight 
must be greatly diminished. 

It appears, then, that the friction by which the polishing 
and the latter part of the grinding is effected arises from the 
reciprocating motion of the tool. The circular motion of the 
speculum is merely for the purpose of continually altering the 
direction of the strokes resulting from the reciprocating mo- 
tion. The to( ' '" '"ot revolve exactly in the same time as 
the speculum ^^rtain extent useful; but would be 

prejudicial if 'oduced by it amounting to any 
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bat, from reasons which I have stated in an account of an at- 
tempt to improve the reflector, (see last Number, p. 25.) I fear 
the parabolic curve is inconsistent with an accurate surface. 

In Fig. 8, A 6 represents a lathe for cutting the tools for 
grinding specula and lenses* The mandril works between 
brass jaws secured by a variety of screw bolts to prevent any 
shake. It is more to be depended upon than one of the com- 
mon construction, and admits of easier adjustment. CD per* 
forms the office of the slide puppet of a common lathe, but is 
steadier, and in other respects preferable to it. The triangu- 
lar bar £F is moved biickwards and forwards by the screw G. 
IH is a light frame of wood. K the cutting edge. IM a 
rod of iron made flat at I and pierced with a small hole. The 
rod IM may be drawn out more or less ; and then it can be 
secured by a screw. 

To cut a convex tool, the lathe AB and puppet CD are 
placed upon the bed of the lathe. Fig. 2, A and F being turn- 
ed towards each other. The axis of the mandril AB and of 
the triangular bar CD are then brought into the same ri^t 
line, and placed at the proper distance! The frame IH is 
then adjusted so' that the interval between the hole at I and 
K shall be exactly equal to the radius of the tool to be cut. 
The extremity of the bar IM is then inserted into the hori- 
zontal slit in the bar £F, and then secured by a steel pin, up- 
(m which it plays, and the edge K is carried by a slide rest 
along the surface of the tool, which had been previously fixed 
on at B, and in a horizontal line corresponding with its dii^ 
meter ; and the impresdion it makes may be regulated by the 
screw C. A very accurate spherical surface of exactly the re^ 
quired radius will thus be formed. A concave tool is cut in 
the same manner, only the lathe AB is reversed, and a simple 
radius is substituted for the frame IH. 

I have cut tools with this of twelve feet radii, but shorter 
radii are more manageable. 

The whole of the above apparatus has been very lately ocm-^ 
structed. When it has been more used, improvements will no 
doubt suggest ' ^s. The interposition of another wheel 

and spindle \ id LM would be of use ; as it ia 

rather difficu communicate a sufiiciently slow 
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ness then came on, and it rose and attempted to move. Thcr 
pddiness remained two or three minutest, and returned in the 
same manner at an interval of a quarter of an hour. At half 
past three it had a copious watery evacuation, and from that 
period it remained in a languid state without any other symp- 
toms being manifested, until ten minutes after six, when a 
slight convulsive fit came on, and it died two minutes after- 
wards. 

A third and fourth pigeon were infected in the same man- 
ner with this poison. In both, symptoms were manifested 
similar to those which were apparent in the first pigeon, but^ 
less violent, and they both died in similar convulsions of about 
two minutes duration ; the third pigeon in forty-five minutes, 
and the fourth pigeon in forty-two minutes after the poison 
was inserted. 

In the inside of both thighs of two rabbits the poison was 
inserted with the point of a lancet. Ten minutes afterwards 
the first rabbit manifested general uneasiness, its respiration 
became very quick, and a tremulous motion of its sides and 
flanks was perceptible. About half an hour after the poison 
was inserted, a copious watery evacuation took place, and 
then it appeared to Be getting languid. It, however, moved 
about occasionally on the table without any other apparent 
symptoms than those described, till the coming on of a con- 
vulsive fit, when it suddenly made a bound, struggled Violent- 
ly for two or three minutes, and died at the expiration of fifty- 
seven minutes after the insertion of the poison. 

The second rabbit for upwards of a quarter of an hour 
appeared unaffected. It then gasped for three or four minutes, 
as if oppressed by sickness of stomach and difficulty of breath- 
ing, became languid, and had a copious watery evacuation. 
It remained languid, and suddenly it bounded up from the 
table, and in a convulsive fit struggled violently for about two 
minutes, and died in twenty-nine minutes from the period of 
the insertion of the poison. 

The rabbits and pigeons were full grown, and in the thighs 
of each the quantitv of poison inserted could not have exceed- 
ed five or six ■*" "-^mptoms were manifested indicative 
of considerab d irritation, and in all of them. 
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Aet. IV. — Farther observations on the Construction qfAchro* 
matic Telescopes with a fluid concave Uns^ instead qf 1h$ 
usual lens of Flint Glass. * Bj Peter Baelow^ fisq. 
F. R S. &c. 

fT B have already in two successive papers, (No. xiv. p. 335, 
and No. xV. p. 93,) made our readers acquainted with the inir 
provements on the achromatic telescope proposed by Professor 
Barlow ; and we are sure that they will partake in our gratifi- 
cation when we inform them, that the Board of Longitude has 
authorized him to carry cm his experiments at their expence. 

Since the date of Professor Barlow^s last communicatioQ to 
this Journal^ be has had several opportunities of applying his 
telescope with six inches aperture and seven feet in length to 
the examination of double stars. 

^^ With this instrument,^ says be, *^ the small star in Polaris 
is so distinct and brilliant with a power of 1 43, that its transit 
might be taken with the utmost certainty. The small stars in 
« Lyrse, Aldebaran, Rigel, i Bootis, &c. are very distinctly ex- 
hibited ; amongst the larger close double stars, Castor and / 
Leonis are well defined with a power of 300 ; and amongst the 
smaller double stars I may mention a; Aurigae, 52 Orionis, ^ 
Ononis, and a variety of others of the same class. The belts 
and double ring of Saturn are well exhibited with a power of 
150 ; and the belts and satellites of Jupiter are very tolerably 
defined with the same power, but will not bear a higher power 
than about 200, in his present situation, which is certainly not 
favourable : in both cases the discs of the planets are satisfac- 
torily white, and belts and shadows well marked ; but in Ju- 
piter, and perhaps in both, there is some uncorrected colour 
round the edge of the disc.*" 

^^ Besides the advantages attending this principle of construc- 
tion, which were formerly pointed out, I am willing to hope 
that another very important one (which I have not, however, 
been able at present practically to demonstrate) may still be 
effected ; namely, the reduction of what has been termed the 

• The paper m abstract was read before the Uoyal So- 

ciety of Londoi iry 1828. Ed. 
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other, are dependent and proportional in each respective fo- 
cus, if these proportions do not arise from the natural .proper- 
ties of the two media, they cannot be produced by art, while 
the lenses are in contact ; but in any case where the violet side 
of the correcting or concave lens exceeds that of the red in. a 
greater proportion than the violet exceeds the red in the con- 
vex lens, and if the dispersive ratio be so great as to admit of 
the lenses being sufficiently opened from each other, then such 
a distance may be found as shall produce the above propor- 
tion ; and hence unhe these three rays in one xx>mmon focus, 
or at least approximate towards this result. 

** Let the distance of the lenses be dy and let the plate focus 
remain as before f, then the nesrative focus must be reduced till 

** Conceive this length to be found, which may still be de- 
noted byjT', and / and t/ may also denote the same as before, 

r' v' . . . . 

the ratio p? r to -rr, -, will likewise still remain the same. 

J — r J — v 

** But the coloured focus of the plate lens remaining the 

same as before, while the mean focus is changed fromjT to 

y — d; we must now, in order to unite the three rays, have 

r V r V 

f-d + r'- f-a-- V '■ '■ fT^ '- r^=^ 
The two latter terms remaining in the same ratio, while the two 
former may be varied at pleasure by changing the value of d ; 
which will have no effect on the ratio of the latter terms, al- 
though the actual value ofy, r^ and v\ must necessarily vary 
for evety change in the value of d. 

" Let the constant ratio of the latter terms be w : ?i ; then 
we have to find d, such that 



V ft r m V 

m : n; or, 



Which reduced, gives d = s^— ' — = — ■ 

" If now a'y a", a'" be taken to denote the refractive indices 
of the red, green, and violet ray in the front lens, we shall find 

„n , ^in __ ^11 

fy r and v^ to her as 1, — ; — , and — -, — ;and 

1827, Art. xt. 
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ment on the telescope itself. Fearful in the beginning of ad- 
vancing too far in opening the lenses, the first experim^at was 
made with the fluid at a very inconsidenible distance behind 
the plate, and the quantity of uncorrected coloiir was very 
great. I next tried a distance of 18 inches, and the uncor- 
rected colour was conaderably less than before, but still too 
great. With this distance the experiment was witnes^ by 
Captain Kater. I next opened the lenses ^4 inches^ and at this 
distance the experiment was witnessed by Professor Airy, who 
still detected some uncorrected colour, wh'ieh, however, is not 
sensible to my eye till the telescope is applied with a high 
power to Jupiter, Venus, or some bright star ; neither was this 
defect felt in any sensible degree by Mr South or Captain 
Beaufort, who were also present. 

From the gradual diminution of the outstanding purple by 
opening the lenses from contact to S4 inches, I suspect with a 
distance of 3S inches (which is perhaps the most I can venture 
upon with a focus of 48 inches for my plate,) that the red 
would be outstanding ; and if so, the proper point must be 
between these limits. 

This, however, remains to be verified by experiment. Should 
it be effected, we may enumerate the advantages of this tele- 
scope as follow •— 

1 . It renders us independent of flint glass. 

2. It enables us to increase the aperture of the telescope to 
a very considerable extent. 

3. It gives us all the light, field, and focal power of a tele- 
scope of one and a-half times at least, probably of twice the 
length of the tube. 

4. It is presumed that further experiments may enable us to 
find such a distance for the lenses as shall reduce what has 
been termed the secondary spectrum (inseparable from the 
usual construction,) either to zero or to an inconsiderable 
amount. 

Note. — It may be proper to state, that, between the tempe- 
rature of 31° in F' ^ ' and 84° in August, and again at 31** 
in December or 1 ~ " »und no appreciable difierence 

in the index noti gth of the telescope. The 
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either on the very day the fleet sailed, or the next, or 'at the 
latest, the next day but one.*" 

In a * postscript to his dissertation, (which is addressed to 

Dr Vincent,) he jnentions, that after he had finished bis cal* 

culations, he almost accidentally met with a passage in Usher, 

in which the evening rising of the Pleiades is said to take place 

on the 1st of October. He considers that Usher makes this 

assertion on the authority of Euctemon, as cited by Geminus ; 

.dnd then adds with some exultation, ^^ had you had the ill 

luck to consult Usher^s Ephemeris on Geminus, instead of 

Columella, you would not have proposed this question to 

Wales or me, for you would have taken it for granted that 

Strabo and Arrian agreed. Had either he or I consulted them 

before we calculated, we perhaps should not have engaged in 

the labour of these calculations. We should have advised you 

to follow Euctemon without regard to Columella, describing 

the phenomena of another climate in another age ; but then we 

should not have discovered what Wales has conjectured, and 

my calculations, I think, put out of doubt;, that when the an- 

cientsspeak of acronychal risings, they are to be understood of the 

sensible acronysm ; and this is a principle which may prevent 

many mistakes in deducing conclusions in chronology for these 

astronomical characters of time which the ancients used.^ 

It is not uncommon even for able men to be carried away 
by the pleasure of a fancied discovery, and to make every 
thing bend to the view which they have taken. This is the 
case with Dr Horsley in the present instance ; and perhaps it 
is not too much to say, that, if we wish for the exact truth, 
we must seek for it in the contrary of almost every part of the 
preceding passage. There is so much in Columella on the 
times of the risings and settings of the stars, that we cannot 
wonder at Dr Vincent'^s having recourse to him for his date. 
He seems to have stated the questipn merely as a difficulty 
which he had found in reconciling this authority with the 
time mentioned by Arrian ; it is easy, therefore, to see the di- 
rection which was given to Mr Wales's investigation. .We 
may trace the fFect, though more remotely, on Dr 

Horsley; for particularly says,-(- " I have not 

• P. 521. P. 505. 
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be accounted for by the constant care and attention which 
were applied by the ancients to these observations. ' At one 
time, indeed, the whole of astronomy comprised hardly any 
thing else ; and they certainly possessed many advantages, 
when more accurate means of information were unknown, for 
the common purposes of human life. Since modern science 
has directed us to better ways of observation, these have of 
course become neglected, and disuse has thrown a degree of 
obscurity over them, when, in truth, there is nothing really 
intricate in their nature. When a star rose exactly at the 
same time in the morning with the sun, or set exactly at the 
same time with it in the evening, it was said to rise or set co»- 
mically : and when a star rose exactly at the same time in the 
evening at which the sun set, or set in the morning exactly at 
sunrise, it was said to rise or set acronychally. 

These were the four fundamental combinations, by the re- 
turns of which the ancients marked their seasons ; but, as the 
stars cannot be visible when the sun is on the horizon, they 
could never be the objects of immediate observations. It 
became necessary, therefore, both for approximation to the 
true synchronisms and for estimates of the lapse of time, to 
observe the stars as long as they were visible before sunrise, 
and as soon as they became visible after sunset ; and it is clear, 
from this general view, that whether we consider them cosmi- 
cally or acronychally, the visible risings must always be later 
than the true, and, on the contrary, that the visible settings 
must take place sooner than the true. 

When the star emerged from the sun's light, so as to be 
first distinguished before day-break in the east, it was said to 
rise heliacally ; and when it sunk into the sun'^s light, so as to 
cease to be visible in the west after sunset, it was said to set 
heliacally. These phenomena are so repeatedly alluded to, 
that, if Strabo'^s date had been the morning instead of the 
evening rising of the Pleiades, it is impossible that Dr Horsley 
could have had any difficulty. But we have here a very re- 
markable instance of the use and influence of names. The 
ancients did not" '^ "'^ themselves to the strict acronychal 
risings and sett >wise attended particularly to the 

last visible risi he evening, and its first visible 
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are covered on their northern faces with large pines of the 
common species, shrubs, and bushes. 

The neighbourhood of Soobathoo, considering all things, 
and especially the oppressive treatment experienced by the in- 
habitants under the Goorkha rule, is rather populous, and the 
surrounding flats and slopes are highly cultivated. The coun- 
try is studded with numerous, though for the most part small 
villages, few of them containing more than from four to six, 
twelve, or fifteen houses or families. The number of the villages 
has increased to an astonishing degree since Soobathoo became 
a military post, and subject to British jurisdiction. 

The appearance of the country is pleasing to the eye of a 
stranger, though differing widely from that of the interior. 
The climate is extremely agreeable, the mean temperature 
being no higher than about 65^. During May and June it is 
sometimes rather hot ; but it seldom becomes what is called o{v 
pressive in a house. Taking it all in all, it is very healthj 
throughout the year. Fevers and rheumatisms are the^Sre- 
dominant complaints ; the latter prevail most in the cold w^ 
ther, the former during the periodical rains, (which comm^ee 
towards the end of June), and generally whenever the weather 
is damp or subject to sudden changes. Cases of fever, how- 
ever, are remarkably few here compared to the plains. When 
the winter is rigorous snow falls in January and February to 
the depth of about four inches; but it seldom lies on the 
ground above two or three days, in consequence of the low and 
exposed situation of the country, and the power of the sutfs 
rays. Hoar frosts commence in November, and vanish abou^ 
the beginning or middle of March. In severe seasons, during 
the latter part of December, January, and the early parVof 
February, standing water freezes to a considerable thickness. 
The season of the rains, which, generally speaking, are rather 
heavy, terminates sometimes about the middle or end of Sep- 
tember, at other times not till beyond the middle of October. 

The country around Soobathoo is much cultivated, and 
agriculture carried on to a considerable extent, and this is rapidly 
on the increase wherever the inhabitants from the adjacent 
states, who ' iliged to fly from the tyranny and op- 
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the height of 10,656 feet above the level of the sea^ and it 
crowned by Wartoo or Huttoo Fort, now dismantli^ and in 
ruins. This range separates the dell of the Sutliij from those 
of the Pubber, Jumna, and Tons, and the other great rivers 
to the south-east. 

The cantonment of Kotgurh is 6634 feet above the sea, the 
difference of level between it and Soobathoo being S4S9 feet, 
which answers to a mean decrement of temperature of nearijr 
lO*'. The Sutliij is about four miles distant in a straight line to 
the north-west, the bed of the river being about 4000 fe^ lower 
than Kotgurh, from which there is a steep descent to it the 
whole w€ly. The distance from the plains of Hindoostan is 
about fifty miles, and from the nearest point of the Himalayaha 
twenty-five.* 

Kotgurh enjoys a delightful climate throughout the year. 
The rains commence about the 20th or S6th of June, and 
continive to the end of September, and sometimes even to the 
middle of October ; occasionally also they terminate by the 
15th of September^ In general they are heavier and more 
protracted thah in the plains. They are followed by what may 
be called autumn, which lasts all October and the greater part 
of-Novenlb^, according to the mildness or severity of the sea- 
son ; after which, winter with all its horrors sets in. The 
temperature during the rainy season is quite pleasant, though 
sometimes a little chilly. When the sun at any time breaks 
through the clouds, it rarely rises to 7J^ in the house ; but this 
heat, in a humid atmosphere which checks evaporation, occa« 
sionally feels close. 

During the months of April, May, and June, — that period 
of the year so scorching and oppressive in the plains of Hin- 
doostan, — the climate of Kotgurh is cool and agreeable in the 
shade, and within doors a cloth coat rarely feels uncomfort- 
able ; but in the open air it' is very hot ; for although the mean 
temperature of the climate does not exceed that of London 
above two or three degrees, the power of the sun's rays is 
intense. 

* Munnee Mi irest town. in Plain-level, being about one mile 

distant from th< is not less tban 1200 feet above the level 

of the sea. 
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hood almost every tree, shrub, and plant, indigenous to £u- 
rope, besides a variety of -others unknown. * 
« The vegetable productions are much the same as thos^ of 
Soobathoo. The following may be mentioned as the chief. 
Several kinds of rice, mostly of the coarser sort ; jow, or bar- 
ley ; coua jou, {Hoi^eum cceUste ;) kunuk, or wheat ; phup- 
hura, or phuphur, (Pankum tartaricum ;) cogul, {Panicum 
emarginatum ;) chuberee, or jaburee, the grain of ivhich dif-» 
fers little in appearance from that of the phuphur and cogul ; 
opium in considerable quantities for export trade ; three spe- 
cies of bathoo, (Amaranthua anardhatia^ red, black, and 
white ; kuchalloo, or pinalloo, (Jerusalem artichoke) ; various 
kinds of pulse ; a small quantity of coarse tobacco ; a small . 
quantity of cotton and ginger on the banks of the Sutliij and 
other rivers ; Indian corn in a limited quantity ; koungee, 
cheena, {Panicum mUiaceum ;) and murwa or koda, {Pas-- 
pedum scrobiculatum *f*.) 

The principal fruits are apricots, peaches, pherries, small 
and very acid ; apples, pears, a few grapes, mulberries ; by- 
mee, or bymbee, a hardy species of apricot or peach, the stone 
of which much resembles that of the common apricot, which 
is very abundant throughout the hills ; filberts, hazel-nuts, 
horse-chestnuts, several kinds of black raspberries, strawberries, 
with a great variety of other fruits, the indigenous productions 
of the country. 

In the interior of the hills oats grow spontaneously among 
the wheat and barley fields ; but the grain of it is so small 
that the natives make no use of it, and seem to be entirely 
ignorant that it is an excellent and nourishing food for cattle. 

Two hardy species of rice are cultivated in elevated situa- 
tions, assisted by irrigation. The crops of both are exposed 
to occasional falls of snow>, which they sustain apparently with- 

* Among these is a species of small red bamboo, which attains to the 
height of eight or twelve feet, growing all over the higher mountains. It 
is used for a variety of domestic purposes; and if introduced into Britain, 
might prove a valuable acquisition to the peasantry, to gardeners, and to 
many other classes of the community. 

t Cogul, phup ^e. and pinpalloo, are more peculiar to the in- 

terior of the TOOi V thrive much better than in the lower 

hdls. 
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Immediately after the rains cease, and whilst the sail is yet 
in a moist state, the zumeendars, or farmers, begin to jdough, 
and to sow wheat, barley, and coua jow, being the^pmncipal 
grains on which the inhabitants at this elevation are depenil- 
ent. These are buried under the snow during the winter 
months. When much snow falls, the produce of these grains 
is very considerable ; but when there does not, and the gKound 
is not sufficiently saturated with rain during the latter part of 
February and the early part of March, the crops are very 
poor, and not unfrequently scarcity ensues, and sometimes, 
though seldom, the natives are reduced to a state of extreme 
wretchedness. In places more elevated than Kotgurh the 
grain often suffers considerable injury from a severe winter ; 
while lower down, and on the banks of the river Sutliij, the 
wheat and barley crops yield but a small return to the hus- 
bandman even in good seasons. This, however, greatly de- 
pends on the quantity of rain which falls during the season. 
The Tow lands and flats on the banks of the rivers and streams 
are more adapted to the cultivation of coarse rice, which thrives 
there remarkably well, and yields a plentiful return. * 

After the different grain crops on the high lands have at- 
tained the height of two or three inches, the natives in the in- 
terior make a practice of spreading manure over them, which 
(they say) is the means of materially increasing their value. 

Bullocks are the only animals used in all stages of agricul- 
ture in the mountains on the hither side of the Himalayas^ 
AH grain is trodden out by them with their mouths muzzled, 
in the same manner as in the plains of India. The grain 
after being cut is bound into small sheaves, and allowed to lie 
and dry in the sun for some time, after which it is stocked ; 
subsequently it is spread out in circular flats paved with stones, 
and trodden out as above-mentioned. 

The same sort of rude plough used in the plains is employ- 
ed also in the hills, and the implements of husbandry are few, 
and of little worth. 

The fields on the sides of steep mountains are formed into 

* Bamboos a* *' the tropical fruits grow on the banks of the 

Sutliij, the clii being extremely diversified, according to 

the elevation al sea. 
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appearance have achieved an impossibility. ^^ Deception,^ (says 
Sir Joshua Reynolds) ^^ which is so often recommended by 
writers on the theory of painting, instead of advancing the art, 
is, in reality, carrying it back to its infant state *.^ Diderot 
plainly entertained the same idea, and has expressed it still 
more explicitly, and with much greater precision. ** Les arts 
d'imitation sont toujours fondes sur une hypothese; ce n'*est 
pas le vrai qui nous charme, c'est le mensonge approchant de 
la verity le plus prSs possible -f-." In these few words, Diderot 
has conveyed completely my notion of the source of the plea- 
sure afforded by the imitations of the ventriloquist. 

From the very interesting apd intelligent narrative of Cap- 
tain Lyon, it appears that the art of ventriloquism is not un* 
known among the Esquimaux, and that it is employed by 
them for the same purposes to which it was so often made 
subservient in the ancient world. The following passage ap* 
pears to, me so curious, that I shall transcribe the whole of it. 

*^ Amongst our Igloolik acquidntances, were two female and 
a few male wizards, of whom the principal was Toolemak. 
This personage was cunning aud intelligent, and, wbetber 
professionally, or from his skill in the chase, but perhaps from 
both reasons, was considered by all the tribe as a man of im- 
portance. As I invariably paid great deference to his opi» 
nion on all subjects connected with his calling, he freely com- 
municated to me his superior knowledge, and did not scruple 
to allow of my being present at his interview with Tornga, or 
his patron spirit. In consequence of this, I took an early op- 
portunity of requesting my friend to exhibit his skill in my 
cabin. His old wife was with him, and by much flattery, and 
an accidental display of a glittering knife and some beads, 
she assisted me in obtaining my request. All light excludedy 
our sorcerer began ckanting to his wife with great vehemence^ 
and she, in return, answered by singing the Amna-aya, which 
was not discontinued during the whole ceremony. As far a& 
I conld hear, he afterwards began turning himself rapidly 

• Reynold's Works, vol. iii. p. 176. Third edition. 

t Diderot, Observe m ouvrage intitule, *^ Garrick et les Acteurs 

Anglois." Memoirc ., par M. le Baron de Grimfsi, tona* i. 

p. 100. Londres, ( 
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What follows is a farther proof of the extent and versatility 
of the imitative powers possessed by some of these savages. 

^^ Ohotook, and his intelligent wife Ili<^liak, paid mQ a visit, 
and from them I obtained the names of many birds and ani- 
inals, by showing specimens and drawings. Their little boy, 
an ugly and stupid-looking young glutton, astonished me by 
the aptitude with which he imitated the cries of each crear- 
ture as it was exhibited. The young ducks answering the 
distant call of their mother, had all the effect of ventriloquism ; 
indeed, every sound, from the angry growl of a bear, to the 
sharp hum of a muskitoe, was given in a wonderful manner by 
this boy *.'' 



4 

Art. IX. — Account of the Performances of different VentrU 
loquistSy with Observations on the Art of Ventriloquism. 

We have laid brfore our readers the preceding ingenious specu- 
lations of our latedistinguished countryman, Mr Dugald SlewMt, 
on a subject equally connected with metaphysics and natural 
philosophy. Like every thing which comes from his pen, they 
are marked with the sagacity of bis great mind ; and though they 
do not contain the true explanation of ventriloquism, owing per- 
haps to his not having attended sufficiently to the physical part 
of the inquiry, yet they have overturned many erroneous hy- 
potheses which had been previously entertained, and have set 
the subject in a juster point of view than any in which it had 
hitherto been placed. 

Having had occasion to study the performances of some of 
the most distinguished ventriloquists, and1:o make several ex- 
periments on the direction of sound, we hope to be able to give 
an explanation of the art, free from all ambiguity, and to sepa- 
rate the ventriloquists into two classes, the real and the fcH- 
tiotis^ both of which produce the same effect by different means; 
the former by the aid of an art which the latter cannot com- 
mand, but the latter with an effect which is increased by the 
very ^ant of that art of which the former is possessed. 

Before we proc^**^ ' -^wever, to the consideration of this part 
of the subject, ' e the reader acquainted with the 

* Cap Journal, pp. 149. 150, 
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repeated its lamentations and reproaches, and the whole con- 
yfetit fell on their faces and vowed to make a reparation of their 
ettoT, They accordingly chaunted a full choir a de profiin- 
disy during the intervals of which the spirit of the departed 
monk accordingly expressed his satisfaction at these pious ex- 
ercises. The prior afterwards inveighed against the incredulity 
of the moderns, and the subject of apparitions ; and it was 
with great difficulty that M. St Gille convinced them that the 
whole was a deception. 

M. St Gille gave another proof of his skill before a large 
party, consisting of Commissioners from the Royal Academy 
of Sciences at Paris, and other persons of the highest rank, to- 
gether with a lady who was not in the secret, and who was merely 
informed that an aerial spirit had lately established itself in 
that part of St Germain en Laye, and that the present party 
had been assembled to inquire into its truth. After the party 
had sat down to dinner in. the open air, the spirit addressed the 
lady in a voice that seemed to come from above dieit heads; 
sometimes it spoke to her from the trees around them, and 
ttcm the surface of the ground at a great distance, or from a 
considerable depth under her feet. Having been thus addressed 
for above two hours, the lady was firmly convinced of the ex- 
istence of the spirit, and could scarcely be undeceived. 

!!• Account of the Performances of the Ventriloquist Loiuis 
BrabAnty Valet de Chambre to Francis I. 

Louis Brabant had fallen in love with a rich and beautiful 
heiress, but, from his humble condition, he was rejected by the 
Jiarents as an unsuitable match. Upon the death of her father, 
liouis paid a visit to the widow, and he had no sooner entered 
the house than she heard herself accosted in the voice of her 
deceased husband, which seemed to proceed from above,--^ 
** Give my daughter in marriage to Louis Brabant, who is a 
man of large fortune and excellent character. I now eildiire 
the inexpressible torments of purgatory for having refused her 
fb him. Obey this admonition and I shall soon be delivered. 
You will thus r*^' ■ ' a worthy husband to your daughter, 
and procure e K)se to the soul of your poor hus- 

band.*** This 1, which had no appearance bf 
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III. Account of the Performances of the Ventriloquist M. 

FitZ' James, 

M. Fitz-Jamesy a celebrated ventriloquist, who performed 
in Paris in 1802, exhibited his art in London in 1803. Mr 
William Nicholson, an acute and sagacious observer, has given 
the following account of his performances. 

After a comic piece had been read by Monsieur Volangej 
M. Fitz-James, who was sitting among the audience, went 
forward and expressed his suspicion that the ventriloquism 
was to be performed by the voices of persons concealed under 
a platform, which was covered with green cloth. Replies were 
given to his observations apparently from beneath the stage ; 
and he followed the voices with the action and manner of a 
person whose curiosity was strongly excited, making remarks 
in his own voice, and answering rapidly and immediately in a 
voice which no one would have ascribed to him. He then 
addressed a bust, which appeared to answer his questions in 
character ; and after conversing with another bust in the same 
manner, he turned round, and, in a neat and perspicuous 
speech, explained the nature of the subject of our attention ; 
and from what he stated and exhibited before us, it appeared 
that by long practice he had acquired the faculty of speaking 
during the inspiration of the breath with nearly the same ar- 
ticulation, though not so loud, nor so variously modulated, as 
the ordinary voice formed by expiration of the air. The un« 
usual voice being formed in the cavity of the lungs is very 
different in effect from the other. Perhaps it may issue in a 
great measure through the trunk of the individual. We 
should scarcely be disposed to ascribe any definite direction to 
it, and, consequently, are readily led to suppose it to come 
from the place best adapted to what was said. So that when 
he went to the door and asked, " Are you there ?" to a per- 
son supposed to be in the passage, the answer in the unusuaL 
voice was immediately ascribed by the audience to a person 
actually in the passage ; and upon shutting the door and 
withdrawing from it, when he turned round, directing his 
voice to the dc lid, " Stay there till I call you.'' The 

answer, which d well adapted to the supposed 
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effect, ' Loose observers would not have hesitated to anert 
^hat they heard more than one voice at a time ; and though this 
certainly could not be the case, and it did not appear so to me^ 
yet the transitions were so instantaneous, without the least 
pause, bet ween, that the notion might be very easily generated* 
Th49 removal of the screen satisfied the spectators that one 
performer had effected the whole. 

. The 9ctor then proceeded to show us specimens of his ai:t 
as. a mimic;. but here the power he. had acquired over the 
muscles of his face was fully as strange as the modulations pf 
his voice* In several instances he caused the opposite mus- 
cles to act differently from each other ; so that while one side 
of his face expressed mirth and laughter, the other side ap- 
peared to be weeping. About eight or ten faces were shown 
to us in succession as he came from behind the screen, which, 
)tpgether with the general habits and gait of the individual, to- 
tally altered him. 

In one instance he was tall, tliin, and melancholic ; and the 
instant afterwards, with no greater interval of time than to 
pass round behind the screen, he appeared bloated with obesity, 
and staggering « with fulness. The same man at one time ex- 
hibited his face simple, unaffected, and void of character, and 
the next moment it was covered with wrinkles expressing ^ly- 
ness» mirth, and whim of different descriptions. How far thi? 
discipline may be easy or difficult I know not, but he certainly 
appeared to me to be far superior to the most practised mas- 
ters of the countenance I have ever seen. 

During this exhibition, he imitated the sound of an organ, 
the ringing of a bell, the noises produced by the great hydrau- 
lic machine of Marly, and the opening and shutting of a snuff- 
box. 

His principal performance, however, consisted in the debates 
at tjie meeting of Nanterre, in which there were twenty differr 
ent speakers, as is asserted in his advertisement ; and certainly 
the number of different voices was very great. 

Much entertainment was afforded by the subject, which was 
taken from th ^ ' ''mes of anarchy and convulsion in France, 
when the lo ignorant part of society, was called 

upon to dec \ whole people by the energies of 
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OF four leagues, were produced by explosions from the. vemu 
He had censeqiiently a. theory to suppoi:t ; and we know her^ 
something of the difSculty with which geological opinions are 
abandoned. Our Indian, therefore, who. is admitted. to be a 
man of observation, would probably decline to produce sped? 
mens calculated to overset his former assertions, as it is very 
improbable that he would be sent for the purpose of obtaining 
specimens without the tools necessary to secure the success of 
his mission. 

The desert of Atacama, as it is termed in the maps, is sitiu 
ated on the shore of the Pacific, between Chili and Peru- 
The town of Atacama lies in lat. 23^. && south,, and long^ 
69^ S(y west, about half-way between the ocean and the vol- 
canic range which runs along the western edge of the great 
peninsula. 

Connected with, though independent of this notice, I may 
iKiention, that it is also to Mr Woodbine. Parish that the Bri- 
tish Museum is indebted ibr another renuu:kable mass pf . nar 
tive iron, presented some time ago in the nam? pf that ge^tler 
ipan by Syr H. Da,vy. , The history of .itis.unfprtunat.ely^ j^Pt 
given in detail. It is considered by Mr.Fiarisb to be the $an)e 
mass described in the Philosophical TransactioniS of 1788 by 
Reuban de Celis, which was found in the province of Chacp 
Galamba. But there is a great discrepancy in the weight. Jt 
is rather surprising that no accurate description of this mass 
ha& as yet met the eye of the public, although it is itself placed 
under its aspect on the steps of the great stair of the Museum. 



. JVHT. XI- — Eooamination qfthe Specimen of Native Iron from 

7i* d^ Desert of Atacama in Peru. * By Edward Tua^jsa, 
j^ -M. p. F. B. S. Ed., Professor of Chemistry in the London 

University. 

The native iron from the desert of Atacama in Peru has ex- 
ternally all the characters of meteoric iron. The metal in the 
specimen is tough, of a whiter colour than common iron, and 
is covered on most parts with a thin film of the oxide of iron. 
The interstices co* * ' -ine. 

The specific g: clean fragments is 6.687 ; and 

• This article for he preceding paper of Mr Allan. 
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Ceram, Selema B. 


Th. Hayward, 


July 1796, 


41 £. 


Dory Harbour, 








N.G. 


Duperrey, 


1824, 


1 35.6 E. 


Galapagos, Isl. 


B. Hall, 


1821, 


8 20 E. 


Guaxon Marian IsL Malespina, 


Feb. 22, 1792, 


3 16 £. 


Jervis Bay, 


Weatherhead, 


1800, 


9 £. 


KUig's I. Elephant 








Bay, 


J. Murray, 


1802, 


3 30 £. 


Manilla, 


Malespina. 


July 18, 1792, 


17i E. 


Manava Port N. 








Zeal. 


Duperreyi 


Apr. 1824, 


13 21.6 E. 


N. Caledonia, 






/ 


Port S. Vincent, 


Will. Kent, 


1803, 


10 56 E. 


Oyster Bay, N. 








HolL 


J. H. Cox, 


1789, 


6 40 £, 


Otaheite Point, 


Duperrey, 


May 1823, 


6 40.4 E. 


Offak 




Sept. 1823, 
Aug. ' 18^3, 
Mar. 1,1816, 


1 1.7 E. 
6 48 4 £ 


rn^ Pt ji b1 1 n 




JL \9l. b A X^ttOUU, 

Pulo Leah, 


Hayward, 


52i W. 


Pulo Penang, 


A. Blair, 


1787, 


11 W. 


Port Cornwallis, 


Austen, 


1809, 


1 57 E. 


Port PhiUip, 


Flinders, 


1802, 


8 E. 


Port Jackson, 


Malespina, 


Mar. 18, 1793, 


8 46 £. 




Duperrey, 


Jan. Feb. 1824, 


8 56 

• 


Paramatta, 


Rumker, 


Oct. 23, 1822, 


8 43.8 £. 


• 




Feb. 10, 1813, 


^ 46.8 


■ 




12, 


- 43.0 


t 


t 


14, 


- 34.0 


9» 




15, 


- 37.8 






17, 


- 35.0 






17, 


- 49.2 


* 




Mar. 10, 


- 51.5 






14, 


- 37.2 






19, 


- 38.6 






20, 


- 40.1 






21, 


- 53.7 






— 22, 


- 39.8 
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rially differ from that of the prismatic species, as the change 
from one to the other takes place without producing a consider- 
able change in the appearance of the shape of the crystals. 
When Arragonite is exposed to heat it becomes opaque, and 
splits violently into multitudes of small particles previous to its 
giving off any of its carbonic acid. It is highly probable that 
it is thus transformed into common Calcareous spar, which re- 
quires more space to exist in than Arragonite, nearly iii the 
ratio of ^9 to 27, their contents of Carbonate of lime being 
equal, and no attention given to the accidental and variable^ 
contents of carbonate of strontia. Perhaps the separation of 
the particles is assisted by the unequal expansion of therhom- 
bohedral individuals in the direction of their axis, and perpen- 
dicular upon it. 

I must mention here another example of the formation of 
crystals in the place of a solid mass, consisting of the same che- 
mical ingredients. M. Beudant, I believe, first called the at- 
tention of naturalists to the fact, that the whitish coat with 
which Barlet/sugar is covered, when it is kept for some time, 
shows a fibrous structure, the direction of the fibres being per- 
pendicular to the surface of the specimens. When the decom- 
position, which here only affects the form and arrangement of 
particles, is allowed to proceed farther, crystals of sugar-candy 
are formed in the space formerly occupied by a homogeneous 
mass which presented the most perfect conchoidal fracture, 
and not a trace of crystalline structure. * 

II. Changes dependent upon the presence of Water. 

Haiiy's Chaux stilfatie epigene^ is a substance familiar to 

every mineralogist. His view of it is perfectly correct : it 

was AnhySrite^ and is changed into Gypsum^ by combining 

with a portion of water. The original cleavage planes, still 

• Bariey-sugar has no double refraction, and has the same general relation 
to sugar that melted quartz (which has no double refraction) has to crystal'^ 
lized (fuartz. When by the attraction of moisture from the air it is gra- 
dually dissolved, the particles of sugar liberated from their constrained 
position form doubly refracting crystals of sugar, or the whitish fibrous 
coat mentioned in *' Hence we are here presented with the sin- 

gular fact of a si V passing from a simply refracting mass 

to a doubly rcfrac tor. 
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lead. The third specimen, like the preceding one, has the 
form bf the axotomous lead-baryte ; but, beside white crystals 
of the di-prismatic, also yellow ones of the rhombohedral lead- 
baryte are found to occupy the space originally taken up by 
the axotomous lead-baryte. Here the carbonate and the phos- 
phate have replaced the sulphato-tri-carbonate of lead. 

A very interesting change of the Sulphuret of lead into a 
granular rmcoture of carbonate and phosphate^ was mentioned to 
me by M. Von Weissenbach of Freyberg, who had first ob- 
served it, and who likewise showed m#the specimens he had 
collected on the spot, at the mine called Unverhqfft GlUck an 
der AchtCy near Schwarzenberg in Saxony. The original 
forms of the lead-glance, regular octahedrons, were still dis- 
tinctly visible ; but they consisted of a tissue of white and 
green crystals of the di-prismatic and rhombohedral lead- 
baryte. There was a black friable residue left, which was 
considered as friable lead-glance. Such a substance is often left 
on the surface of decomposing lead-glance, where, even in the 
portions that yield to the pressure of the nail, and soil the 
fingers, some traces of cleavage continue. Very good ex- 
amples of it occur at Mies in Bohemia, along with the well- 
known large crystals of carbonate of lead. Selb also observed 
black di-prismatic lead-baryte in the shape of cubes, originat- 
"ing from, and containing particles of, lead-glance, from the 
Michael mine in the territory of Geroldsegg in Swabia. (Leon- 
hard's Hand. Oyyktog. 2d edit. p. 293.) 

The changes described above are not of a rare occurrence 
in the various mining districts, not only in such where the 
works are carrying on in actual veins, but also in those which 
are situated in metalliferous beds. It has been very generally 
observed, that such mineral repositories yield crystals chiefly 
in their upper levels, and that they are found more compact 
when the works are carried to a greater depth. They follow, 
in general, from the oxidation of the original substance. I 
have seen only one example of the contrary, which was shown 
to me by Prof. Hausn^ann, in the museum at Goettingen. Im- 
pressions, of a ^ ^-^rm, produced by lead-glance, con- 
tained a residi ^ose texture, of native sulphur. 
This specimen leria. 
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namely, gradually formed in the crystal of the phosphate, as- 
sume such positions, that two of their faces are parallel to the 
sides, and two to the terminations of the six-sided prism ; the 
two remaining ones will be perpendicular to the lateral and 
the terminal faces. The direction of them appears distinctlY 
iu the annexed sketch of the transverse section of a crystal, as 
indicated by the lines parallel and perpendicular to the sides- 
of the hexagon. On breaking the prisms, we obtain fractures* 
situated like the line abcdy Plate IV. Fig. 4. which I have 
sometimes observed giving a clear demonstration of the actual 
composition of the crystal in the manner described. General- 
ly the portion adjoining the centre, as it were the axis of the 
prism, consists of perfectly compact lead-glance, provided the 
original species has entirely disappeared ; then comes a more 
or less considerable stratum of the cleavable mass, which, how- 
ever, is often wanting ; and then a coating of a coarser tex- 
ture. From the mere arrangement of the particles, it is placed 
beyond a doubt, that the crystals of the sulphuret have not 
been formed in moulds from the phosphate. They are pro^ 
bably the product of the gradual decomposition of the latter 
by sulphuretted hydrogen, an explanation which was first pro- 
posed by Rome de Tlsle, even though the real chemical com- 
position of the rhorabohedral lead-baryte was then unknown, 
to account for the appearances which he so well describes. 
Crisiallog, vol. iii. p. 400. Such a decomposition easily takes 
place even at the common temperature of the atmosphere, if 
a stream of sulphuretted hydrogen is allowed to pass over the 
brown variety from Huelgoet, reduced lo powder. Both the 
phosphate and the chloride of lead are decomposed, sulphuret 
of lead is formed, while the oxygen, phosphorus and chlorine 
are carried off, forming hydrophosphoric and hydrochloric 
acid and water. 

VI. — Changes in Minerals containing Manganese, 

The ores of manganese have not yet been sufficiently exa- 
mined, in rer ^eir chemical composition, to allow us 
clearly to es nges that take place in what may 
be rightly su iposition of the prismatoidal man- 
ganese-ore, another occasion, JEdin, Journ. 
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as the composition of the pyramidal mangariese^re is entirely 
unknown. From the preference given to the varieties with a 
black streak above the pyramidal species by the miners of 
Ihlefeld, where Prof. Rose last summer found the pyramidal 
species to occur in a particular vein in porphyry, it would ap- 
pear that this species contains less oxygen than the product 
of the other kind of the decomposed hydrate. The pyrami- 
dal manganese-ore contains no water, at least not to a conn- 
derable extent. 

VII. Changes in Minerals containing Baryta. 

A change analogous to some of those described in the genus 
lead-baryte, is that which affects Baryto-cakitej or the hemi- 
prismatic hal-baryte, a mineral consisting of one atom of car- 
bonate of lime and one of carbonate of baryta. It occurs not 
only in perfectly formed crystals, with bright surfaces, but al- 
so in such as have lost their original brightness, and are co^ 
vered with a coating of crystals of sulphate of baryta, consti- 
tuting the chemical composition of the prismatic haUbaryte. 
There are varieties, also, which still show the exact hemi- 
fNismatic form of the baryto-calcite, but, wh^n brokeb, do not 
exhibit a trace of the original foliated texture, being altogether 
composed of a granular tissue of small crystals of heavy-spar. 
Sulphuric acid and water must have acted jointly to effect 
this change, but the decomposition must have proceeded slow- 
ly. The carbonic acid is expelled by the former,. and the lat- 
ter will carry away the sulphate of lime which is thus formed, 
leaving only the sulphate of barytja. 

The pure Carbonate of baryta, also, which constitutes the 
chemical substance of the species of Witherite, is found in all 
stages of a d^omposition of the same kind; that is, from the 
state of a carbonate, the base enters that of a sulphate. The 
decomposition proceeds from the surface. Perfectly bright crys- 
tals of the substance are rare, and almost entirely confined to 
some small drusy cavities in the interior of those large globular 
shapes occurring at Alston^moor, which are white and .opaque 
on the outside, and more translucent and yellowish within. 
The white coa t- however, carbonate, but it consists 

of a number o: Is of sulphate, and is of variable 
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with small crystals of heavy-spar of the same kind as that 
-which replaces the crystals of witherite. 

VIII. Changes in Minerals containing Antimony. 
The chemical changes of the minerals containing antimony 
have not been sufficiently attended to. It is certain that the 
native antimony takes up oxygen, and then presents a white 
opaque mass, showing every peculiarity, in respect of forfn, of 
. the original substance, as I have seen in a specimen in the mu- 
seum at York. This is probably the oxide of antimony. The 
ptismatoidal antimony-glance consists of sulphuret of anti« 
mony, a mixture of one atom of the metal and three atoms of 
sulphur, Sb S*^, the ratio of antimony and sulphur being 72.77 
and 27.23. It is converted by decomposition into a yellow- 
ish opaque mass, of an earthy aspect, which is proved by ex- 
periments with the blowpipe still to contain a notable quantity 
of sulphur, beside water and antimony. In this case the form 
is preserved. Sometimes, however, as at Braunsdorf in 
Saxony, the decomposition is complete, and attended with 
change of form, in the same manner as the lead-glance. The 
decomposition begins from the surface, which is corroded, and 
becomes perfectly smooth. In the cavities thus produced, 
crystals of the antimony-baryte are deposited, which consist 
of pure oxide of antimony, one atom of the metal combined 
with three atoms of oxygen, or Sb, the two ingredients being 
in the ratio of 84.32 to 15.68. Each atom of sulphur is ex- 
actly replaced by an atom of oxygen. 

(To he concluded in next Number, ) 



Art. XIV. — Observations on the Barometer and Thermome- 
ter made at Malmanger and UUensvang in Norway^ during 
a period of thirty years^from 1798 to 1828. By Provost 
Hertzberg of UUensvang. Communicated by the Author. 

In the Thirteenth Number of this Journal we have already 
published a table of the minimum and maximum height of the 
barometer, dedu twenty-nine years' observations, by 

M» Hertaberg, rdunger, and pastor of Kings- 
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' >i, 



Barom^f. Tberaiometer. Meali Tempentait 

Reaumur. °f >«^ay; Jmie, July, 



Augiut.' 

■ 1821 27 11 4 - +6. 10 +>1 

1822 27 11 9 +6 75 . +}& ; 

18S3 27 11 8 +6 64 , +10 7 

1824 27 9 5 +6 77 , . +11 9 

.. ; 1«26 28 1 +6 69 +12 6 

.1826 ..28v0 7 +6 75 +18 6 

1827 . 27 Jl 4 ,+5 60 +H 3 



■ I 1 



8Ti.ll.87 . +6 08 . +1162 



Froiia< tbese obfiervations it appears, that the mean tempenu 
ture of Ullensvang is 43^ 6' of Fahrenheit s scale. This an- 
nual temperature agrees with the temperature of constant 
springs near the sea-shore, which never freeze, and preserve 
the mtne temperature ia summer and winter. They vary from 
6^ io & of Reaum. (43° to 46° Fahi:.) 

Fr<^ the last column, which contains the temperature of 
Urn Yf^getating seaspn, it appears that ithis temperatui^ was 
leapt IP the years ISQS and 181 S, viz. 9° 5' in 180S,ap410''3 
id 1812, the mean temperature of that season for thirty^ years 
being 11° 62; and it is a curious circumstance that these 
years were the years of greatest scarcity in Norway, 1803 
being greater in this respect than 1812. 



• 

Art. XV. — On the Employment of F^quations of Cmdition 
in Naval Architecture. By Geoege Harvey, Esq. F.R. S. 
Lond. and Edin., F. L. S., Honorary Member of the Society 
for promoting the Useful Arts of Scotland, &c. &c. Com- 
municated by the Author. 

The celebrated Swedish naval architect. Chapman, entertain- 
ed the idea of deriving all the essential elements of ship-build- 
ing from different equations of condition, and also of refer- 
ring these to some primitive element or root ; and we find from 
his; two works, A Treatise on Ship-buildings with eofplana^ 
turns and demon ^ on the Jrchitectura Navalis Merca- 

toTva^ and his i to detevmine^fxyr Ships of the 
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berg. They are imbedded in small veins of quartz and calca- 
reous spar in clay-slate, particularly where they cross each 
other. Distinct though small crystals are met with in many 
of the mines in the west of Germany, for instance at Tiefe 
Kohlenbach in Siegen; still smaller ones were found many 
years ago in the Palffy iron-mines of Haerethof near Frohstorf 
in Austria, associated with gray quartz. Very small crystals 
are found imbedded in and alternating with layers of black 
wad in Bayreuth. A variety much resembling the German 
ones, found in similiar repositories, occurs at the mine of An- 
tonio Fereira near Villa Ricca in Brazil, along with brown he- 
matite and psilomelane, in beds in clay-slate, produced accord- 
ing to Dr FohPs account, from the decomposition of sparry 
iron. 

Small granular pyrolusite occurs at Skidberget in the parish 
of Lepand in Dalecarlia, Sweden. But the individuals are 
often much smaller, and appear in the form of a black sooty 
substance. Such are frequently found in the iron mines of 
Rascfaau and other places in Saxony, also at Flatten and other 
similar repositories in the north of Bohemia; sometimes they 
include small globules and reniform masses of red hematite, or 
red iron-ochre. The same pulverulent oxide occurs also at 
Schladming in Stiria, at Felsbbanya in Hungary, and at Fiit- 
ten in Austria. Dr Fohl observed several localities of it in 
Brazil, as at St Toao d^el Bey, with brown hematite ; on the 
road between Anta and S^* Rita, in the capitania of Goyaz, 
and at Banedrinha do Caelho in Minas Geraes. In the latter 
place it includes numerous reddish nodules, or cylindrical and 
ramified concretions of indurated clay. 

The pyrolusite, as was observed above, is very generally 
found along with psilomelane. In fact, it is seldom found 
without it. Another species frequently accompanying it is 
the brown hematite, and these two species, like the pyrolusite 
and psilomelane, are often very curiously associated with each 
other. At Arzberg in Bayreuth crystals of quartz are found 
covered with a stratum of brown hematite, upon which is de- 
posited another d^°*'»^' ' stratum of pyrolusite. In some va- 
rieties from Bei nty of Salm, thin stalactites of 
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fluids which have touinry qiiaUties, that is to 8i>y,:.whicb; jarc 
or^ve fluids. 

I have found that the fluids of putrifiedaRkhals are inacHve, 
When put into the endosmometer surrounded by. pure.water^ 
they descend in the tube notwithstanding their superiority of 
density to waten It may be established as ft general fact, 
that all (BCtive fluids miscible in water, whether •organic fluids 
or chemical fluids, act like fluids denser than ipure water, 
^hen- they are sepiurated from the latter by a permeable mem- 
brane, that is, they are all agents producing endosmose* • Itis 
never towards the side occupied by the water that the strongest 
-of the two currents is directed, and which constitute hy their 
union the endosmose and exosmose. Thus eyeryacHte fluid 
placed in afiinity with pure water is not an agent producing 
exostnose. Whenever, then, we observe a fluid descend in the 
tube of the endosmometer when the bladder is pUinged in 
pure water, we may conclude that this interior fluid, is utociMMP. 
Its falling in the tube is the simple result ^f its fikraiboii de« 
scending by the efiect of its weight Here I oughtto mention 
an error into which I had fallen. Observing the* manner, in 
which sulphuric acid comports itself, I was. led ta. think .that 
the acids were the agents producing exosmose; but it. is not 
so. Vinegar, nitric acid, hydrochloric acid, placed in the en« 
dosmometer surrounded by water, produce endosmose, hydro* 
chloric acid, in particular, a very powerful endosmose;. 

We come now to observe, that, in relation to the property 
of producing endosmose and- exosmose, there are active and 
inactive fluids. This fact, which is of the greatest importance, 
had escaped me in my first researches. 

I have shown in ^ly book that endosmose is produced by 
putting the pure water inside as well as outside of the endos- 
mometer closed with an organic membrane, but making the 
interior water correspond with the negative pole of the voltaic 
pile, and the external water with the positive pole.- It became 
necessary to determine if, by substituting any porous mineral 
plate whatever in this experiment for the organic membrane, 
the same result obtained. I have given an acoount 

in my book of ide with th}s view, whicji ^ {A(oW': 

that we obtain the water above its levi^.bf 

means of the e pile, when the organiii nem. 
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In this stage of the inyestigation having finind, bb I helieved, a pec uliar , 
character in the motions of the particles of pollen in water, it occurred ta 
me to appeal to this peculiarity as a test in certain families of cryptoga- 
mous plants, namely Mosses, and the genus Equisetum, in which the exist- 
enoe of sexual organs had not been uniTersally admitted. 

In the ^supposed stamina of both these families, namely, in the cylin- 
drical antherse or pollen of Mosses, and on the surface of the four spathu- 
late bodies surrounding the naked ovulum, as it may be considered, of 
Equisetum, I found minute spherical particles, apparently of the same size 
with the molecule described in Onagrari», and having equally vivid mo- 
tion on immersion in water ; and this motion was still observable in speci- 
mens both of Mosses and of Equlseta, which had been dried upwards of 
one hundred years. 

The very unexpected fact of seeming vitality retained by these minute 
particles so long after the death of the plant, would not perhaps have ma- 
terially lessened my confidence in the supposed peculiarity. But I at the 
same time observed, that on bruising the ovula or seeds of Equisetum^ 
which at first happened accidentally, I so greatly increased the number of 
moving particles, that the source of the added quantity could not be 
doubted. I found also that on bruising first the floral leaves of Moseea, 
and then all other p.irts of those plants, that I readily obtained similar 
particles, not in equal quantity indeed, but equally in motion. My sap- 
posed test of the male organ was therefore necessarily abandoned. 

Reflecting on all the facts with which I had now become acquainted, I 
was disposed to believe that the minute spherical particles or molecules of 
apparently uniform size, first seen in the advanced state of the pollen of 
Onagrariae, and roost other phsenogamous plants, — then in the anthers o£ 
Mosses, and on tlie surface of the bodies regarded as the stamina of Equi- 
setum, — ^and lastly, in bruised portions of other parts of the same plants, 
were in reality the supposed constituent or elementary molecules of organic 
bodies, first so considered by Buflbn and Needhara, then by Wrisberg 
with greater precision, soon after and still more particularly by Muller, 
and very recently by Dr Milne Edwards, who has revived the doctrine, 
and supported it with much interesting detail. I now, therefore, expected 
to find these molecules in all organic bodies : and, accordingly, on examin- 
ing the various animal and vegetable tissues, whether living or dead, they 
were always found to exist ; and merely by bruising these substances in 
water, I never failed to disengage the molecules in sufficient numbers to 
ascertain their apparent identity in size, form, and motion, with the smaller 
particles of the grains of pollen. 

I examined also various products of organic bodies, particularly the gum 
resins, and substances of vegetable origin, extending my inquiry even to 
pit-coal ; and in all these bodies molecules were found in abundance. I 
remark here also, partly as a caution to those who may hereafter engage 
in the same Inquiry, t^ -t or soot deposited on all bodies in such 

quantity, especially in ely composed of these molecules. 

One of the substai a specimen of fossil wood, found 

in Wiltshire oolite, in th flame ; and as I found these 
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9. Prismatoidal Manganese Ore or Manganite consbts of 
FMoxide of manganese^ - - 80-92 

Oxygen^ 8^8 

Water, 10.10 



100.00 
3. Brachyiypous Manganese Ore cft Braunite consists of 

Protoxide, - . . 86.94 
Oxygen, - - - 9,851 

Water, - . - . 0.949 
Baryta, . - . - « 2,260 
Silica, - ... a trace 



100.00 
4. Pyramidal Manganese Ore or Hausmannite consists of 
Red oxide, ... 98.098 
Oxygen, ... 6.215 

Watjsr, .... 0.435 
Baryta, - - . O.lll 

Silica, ... 0.337 



100.00 
5. UncUavabie Manganese Ore or Psthmelane consists of ^ 

Red oxide, . . . 69.795 
Oxygen, ... 7.364 

Baryta, ... 16.365 
Silica, .... 0.260 

Water, ... 6.216 



100.000 
6. Prismatic Manganese Ore or Pyrolusiie consists of 

Red oxide, ... 85.617 
Oxygen, ... 11.599 
Water, - - . 1.566 

Silica, .... 0.553 

Baryta, ... 0.665 

Lime, .... a trace 



100.000 
' 7. Manganese OaidS noir Baryiifere of Hauy, from Romaneche.— Its 
specific gravity is 4.365. It consists of 

Red oxide, ... 70.967 
Oxygen, ... 7.26O 

Baryta, ... 16.690 
Silica, ... 0.953 

Water, ... 4.130 



100.000 



\' 
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xii^te, tbtt Tariely IB m ri^kr oompoidtkwwifh htini - It con^ 

fistaof 

Silica, - . -^ 52.064 

Lime. - - - 17.74S 

Magnesia, ... 17.810 

Protoxide of iron and protoxide of manganese, 8.734 

Alumina, ... 2.571 

Water, - - - 1.078 



ioo.ooa 



The mineralogical formula is C 

M 

s 

ifin 



SJ 



2. Metalloidal Diallagefrom Sakbttrg. — Colour pale greenish-graj ; 
hardness = 3. 75 ; spec. gr. = 3.21 . . . 3.23. Composition : 
Silica, - - 51.338 

Lime, - - 18.284 

Magnesia, - • 15.692- 

Protoxideof iron' and manganese, 8.230 

Alumina, - - 4.388 

Water, - - - 2,10T 



ioao3» 



Formula: C \ 



f 
mn 



i 



S* 



3. MetaUoidal Didttage from i^ibr^ce.— Colour, hardness, &c. like the 
foregoing varieties ; spec gr. = 3.25. Composition : 



Silica, - - , 


53.200 


Lime, 


19.088 


Magnesiat 


14.909 


Protoxide of iron. 


8.611 


Protoxide of Manganese, 


0.308 


Alumina, 


2.470 


Water, 


1.773 



( 



s« 



100.491 

Formula : C 
M 

^\ 

mn I 

4. CrtftiaUized Diallagefrom the fia#^— Form like that of ^t augite^ 
the crystals are little, indistinct, and surrounded by the mat^x; spec. gr» 
ss? 3.054. Compositipn; • ■ :.--■. 
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36a: 



Silica^ - 


- 


53.739^ 


Magnesia, 


- 


25.093 


Lime^ 


- 


4.729 


Protoxide of iron^ 


• 


11.501 


Protoxide of maDganese^ 


- 


0.233 


Alumina^ 


- 


lnSS5 


Water, 


■ 


3.758 




100.397 


Formula: M 


1 




f 
C 


s. 





mn 



5. BrfmsdUfrom the Siempel, near Jfar^ur^A.— This mineral is found in,- 
Olivine, in small deairable masses. The most distinct cleavage has a pearly 
lustre and greenish bronze yellow colour. Two other cleavages, less distinct^ 
forms with the first an angle of 134*^ : It has a resinous lustre, and deep 
greenish-brown colour. The hardness of this bronadte is = 5.75 . • .•6.0'; 
it is brittle^ the streak white ; the tqpec. gr.= 3.241. It consists of 



Silica, 

Magnesia, 

Lhne» 

PMtoxideofiron, 

Protoxide of manganese, 

Ahunina, 

Water, 



57.193 
32.669 
1.299 
7.461 
0.349 
0.698 
0.631 



Ss 



100.300 
Formula: M 

mn 

6. Bromsitefrom the UUen valley in the T^ro/.— Cleavage, lustre, colour 
like the foregoing variety : hardness = 5.25 ; spec gr. = 3.258. Compo- 
sition : 

Silica, ... 56.813 

Magnesia, - - 29.677 

Lime, ... 2.195 

Protoxide of iron, - - 8.464 

Protoxide of manganese, - 0.616 

Alumina, - - - ^068 

Water, - - - 0.217 

Formula: M ^ 

mn J . ■ ' ' 

7. The Uypersthene inm Paul's Ishmd on the coast of Labrador is in com- • 
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378 DESCRIPTION OF PLATES. 

PLATE III, Is a Section eztendiiig through Mount Vesuvius to the Sea, see 

p. 194,197,201. 
PLATE IV. Fig. 1. A Diagiam illustrative of the Paper on Vesuyhis. It 

should have been referred to in page 1 91. 
Figs. 2, 3, Represent Lord Ozmantown's Apparatus for grinding 

and polishing the Specula of Reflecting Telescopes, p. 213. 
Fig. 4. Singular Crystallization of Sulph^ret of Lead, see p. 28&. 
Fig. 5, Crystals of Pyrolusite, p. 304. 
Figs. 6, 7t Diagram illustrating Huygen's ideas respecting the 

structure of Calcareous Spar, p. 314. 
Figs. 8» 9, Crystals of Herderite, a new Mineral, p. 360. 
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